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ATTORNEY DOCKET NO.: 2003946-0058 (FP03-0088-01US-XX) 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Janet L. Coppins 
1626 



Applicant: Tsuruoka et al Examiner: 

Serial No. : 1 0/65 1 ,496 Art Unit: 

Filing Date: August 29, 2003 

Title: NITROGEN-CONTAINING AROMATIC DERIVATIVES 



Mail Stop: Certificate of Correction Branch 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 



Dear Sir: 



Certificate of Mailing 

I certify that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as First Class Mail in an-eiwelope addressed to Mail 
Stop Certificate of Correction Branch. Commissioner for patents, P.O. 
1450, Alexandria, VA 22313-1450. / ^ / 1 

December 14. 2006 I_ 

Date Signature 

Marilyn Murphy 

Typed or Printed Name of person signing certificate 




TRANSMITTAL LETTER 

Enclosed please find the following documents for filing in the above-referenced patent 
application: 

1 . Request for Corrected Patent In Lieu of Certificate of Correction of Office Mistake 
Under 37, C.F.R. § 1 .322(b) Q9 pages); 

2. Marked-up copy of USSN 10/651,496 (466 pages); 

3. Marked-up copy of US 7,109,219; 

4. Copy of Preliminary Amendment (2 pages); 

5. Copy of Response to Office Action (30 pages); and 

6. Return Receipt Postcard (I page). 



Kindly charge any additional fees that may be required or credit any overpayment to our Deposit 
Account 03-1721. 

Re\^©tMiv%ibmitted, 

Dated: December 14, 2006 



Choate, Hall & Stewart, LLP 
Two International Place 
Boston, MA 021 10 
Tel: (617)248-5124 
Fax: (617)248-4000 
arobidoux@choate.com 




Andrea L. C. Robidobx 
Registration Number 47,902 
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Attorney Docket Number 2003946-0058 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Tsuruoka et al. 

Serial No.: 10/651,496 

Filing Date: 08-29-2003 

Examiner: Coppins, Janet L. 

Art Unit: 1626 

Title: NITROGEN-CONTAINING AROMATIC DERIVATIVES 



Publication No.: 2005/0187236 

Publication Date: 08/25/2005 

Patent No.: 7,109,219 

Issue Date: 09-19-2006 



Mail Stop: Certificate of Correction Branch 
f" Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3- 1 450 



Sir: 



REQUEST FOR CORRECTED PATENT IN LIEU OF CERTIFICATE OF 
CORRECTION OF OFFICE MISTAKE UNDER 37 C.F.R. $ 1.322(b) 

Applicants submit herewith a request for corrected patent under 37 C.F.R. § 1.322(b) in 
•> light of the extensive clerical and typographical omissions and errors made by the Office upon 

publication of U.S. Patent No.7,109,219 (the '219 patent), issued September 19, 2006. 37 C.F.R. 
§ 1.322(b) indicates that "if the nature of a mistake in the patent on the part of the Office is such 
that a certificate of correction is deemed inappropriate in form, the Director may issue a 
corrected patent in lieu thereof as a more appropriate form for certificate of correction, without 
expense to the patentee." 

Patentees submit herewith the following documents indicating the relevant errors and 
omissions identified in the '219 patent: 

(i) a marked-up copy of the '219 patent, with the location 
of errors 1 to 134 (i.e., El to E134) indicated in the left and right 
hand margins of the patent; 

(ii) a marked-up copy of U.S. Application No. 10/651,496, 
as originally filed by Patentees, with the location of errors 1 to 134 
(i.e., El to El 34) indicated in the left and right hand margins of the 
application; 
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(iii) a copy of the preliminary amendment received by the 
U.S.P.T.O. on October 20, 2006; and 

(iv) a copy of the response to Office Action received by the 
U.S.P.T.O. on February 10, 2006 providing the claims as allowed. 

Additionally, Patentees submit herewith Appendices A, B, and C: 

Appendix A: Table 1, pages 3-18; tabulation of errors 
found in the '219 patent, and the correction located in U.S. 
Application No. 1 0/65 1 ,496; 

Appendix B: Table 2, page 19; tabulation of errors found in 
the '219 patent, and the correction as located in the preliminary 
amendment received by the U.S.P.T.O. on October 20, 2006; 

Appendix C: Table 3, page 20; tabulation of errors found in 
the '219 patent, and the correction as located in the Patentee's 
response Office Action received by the U.S.P.T.O. on February 10, 
2006. 



In view of the documents submitted herewith, Patentees request a corrected patent 
corresponding to the U.S.P.N. 7,109,219, and republication thereof. Patentees invite the 
Examiner to call their attorney, Andrea L. C. Robidoux, at (617) 248-5124, with any questions 
pertaining to the above-identified patent in order to expedite this matter. 



Respectfully submitted, 



Dated: December 14, 2006 




Andrea L. C. Robidoux 
Reg. No. 47,902 



CHOATE, HALL & STEWART LLP 
PATENT GROUP 
Two International Place 
Boston, MA 021 10 
Tel: (617) 248-5124 
Fax: (617) 248-4000 
arobidoux@choate.com 



Certificate of Mailing 

I certify that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as First Class Mail in an envelope addressed to Mail 
Stop: Certificate of Correction BraTlch, Commissioner^ Patents, P.p. Box 1450, 
Alexandria, VA 22313-1450. ' 

December 14. 2006 

Date Signal 

Marilyn Murphv 

Typed or Printed Name of person signing certificate 
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APPENDIX A 



Cable i. 



l[ ■ 


USPN \^ . 
7,109,219 • " 


. USSN 10/651,496 \ 

(application as 
1 submitted) 


Listing of errors found in the specification of ■[ 
;. ' / . US.P-N. 7,109,219 ■, . ; " ^ >/. 


-No. ^ r 


Error Location 


Correction Location 


El 


Abstract 


page 446, line 16 


The abstract is incorrect as it does not contain reference to - 
N R i 6a Ri6b, -Ri6a, or-Ri6b. Kindly replace the current abstract with 
the abstract of the c 496 application as filed. 


E2 


column 1, 
lines 10-11 


page 1, line 9 


The specification incorrectly recites: "DETAILED DESCRIPTION 
OF THE INVENTION." Kindly replace this phrase with: 
"BACKGROUND OF THE INVENTION." 


E3 


column 1, 
line 13 


page 1, line 10 


The specification incorrectly recites: "1. Technical Field to which 
the Invention Belong." Kindly replace this phrase with: "Field of 
the Invention." 


E4 


column 1, 
line 19 


page 1, line 18 


The specification incorrectly recites: "2. Prior Art." Kindly replace 
this phrase with: "Related Background of the Invention." 


E5 


column 2, 
lines 1-2 


page 4, line 1 


The specification incorrectly recites: "PROBLEMS TO BE 
SOLVED BY THE INVENTION." Kindly replace this phrase 
with: "SUMMARY OF THE INVENTION." 


E6 


column 2, 
line 14 


page 4, line 24 


The phrase "MEANS FOR SOLVING THE PROBLEM" is extra 
wording in the '219 patent. Kindly remove the phrase. 


E7 


column 2, 
lines 27-29 


page 5, line 1 


The phrase: "(except Nl -cyclopropyl-5-((2-(((2- 
chloroethylamino)carbonyl)amino)-4-pyridyl)oxy) 1 -H-l- 
indolecarboxamide)" is extra wording in the ; 219 patent. Kindly 
remove the phrase. 


E8 


column 2, 
lines 56-65 


page 5, line 12 to 
page 6, line 1 8 


There are several errors in the specification found on column 2, 
lines 56-65 of the ; 219 patent. Kindly remove the aforementioned 
section and replace it with page 5, line 12, to page 6, line 18, of the 
'496 application as filed (also corresponding to paragraphs [0023] 
to [0026] of U.S. Patent Application Publication No. 
2005/018723). 
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» • 


USPN * '. 
7,109,219 


USSN 10/651,496 
, (application as 
submitted) 


Listing of errors found in the specification of 

^^^^^^^^^^^^•^^^^^ U.S P.N. 7,109,219 ■/ . 


No. 


Error Location 


Correction Location 


E9 


column 3, 
line 30 


page 7, 
lines 17-18 


Terminology of the specification is missing. Kindly add the 
phrase: -an optionally substituted C« alkvnvl erouo - after the 
phrase "C3-6 alkenyl group,". 


E10 


column 4, 
lines 29-32 


page 9, line 25 


There is extra wording present in the '219 patent. Kindly remove 
the words: "(except Nl-cyclopropyl-5-((2-(((2- 
chloroethylamino)carbonyl)amino)-4-pyridyl)oxy) 1 -H- 1 - 
indolecarboxamide)." 


Ell 


column 4, 
line 52 


page 10, 
lines 6-10 


A section of the specification is missing. Kindly add the section 
corresponding to page 10, lines 6-10, of the '496 application as 
filed (also corresponding to paragraph [0043] of U.S. Patent 
Application Publication No. 2005/018723) 


E12 


column 4 5 
line 52 to 
column 13, 
line 7 


page 10 (lines 14, 
18, 22); page 11 

(line 5); page 13 
(lines 2, 7, 10, 
24); page 14 
(lines 17, 23); 

page 15 (line 5); 

page 21 (line 3); 

page 34 (line 13); 

page 38 (lines 23, 
26); page 39 

(lines 3, 5, 6, 8, 9, 

11, 16, 18, 20, 22, 

23, 25); and page 

40 (lines 1,3,5, 
6, 9, 11, 13, 15, 
17,21,23) 


Some numbers enclosed in brackets (e.g., <4>, <5>, <6>, etc.) are 
incorrect in the '219 patent. Kindly replace the incorrect numbers 
in the c 219 patent with the correct numbering as depicted in the 
6 496 application. 
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USPN 
7,109,21? ; 


USSN 10/651,496 • 
(application as 
submitted) : H : 


Listing of errors found in the specification of V V.: " v 

/< • u.s.rn. 7,109,219 ' ■ ' : % !'.^ : ./ 


No. 


Error Location 


Correction Location 


E13 


column 5, 
lines 7-32 


page 1 1 , line 7 to 
page 13, line 1 


The wording in the '219 patent is incorrect, and there are sections 
missing. Kindly remove the section found on column 5, lines 7-33, 
of the 4 2 19 patent, and replace the aforementioned section with that 
of page 11, line 7, to page 13, line 1, of the '496 application as 
filed (also corresponding to paragraphs [0049] to [0058] of U.S. 
Patent Application Publication No. 2005/018723). 


E14 


column 6, 
line 20 


page 14, line 15 


The structure found in the '2 19 patent is incorrect. Kindly replace 
the structure with the correct structure (c should be Ci). 


E15 


column 6, 
line 25 


page 14, line 16 


The wording in the '219 patent is incorrect. Kindly replace the 
phrase "wherein c represents 1, or 2" with "wherein ci represents 0, 
l,or 2" 


E16 


column 6, 
line 35 


page 15, line 3 


The structure found in the '219 patent is incorrect. Kindly replace 
the structure with the correct structure (c should be C2) 


E17 


column 6, 
line 25 


page 15, line 4 


The wording in the '219 patent is incorrect. Kindly replace the 
phrase "wherein c represents 1 or 2" with the phrase "wherein c 2 
represents 1 or 2." 


E18 


column 6, 
lines 55-56 


page 15, 
lines 9-20 


The wording in the '219 patent is incorrect, and there are sections 
missing. Kindly replace lines 55-56, column 6, of the '219 patent 
with that of page 15, lines 9-20, of the '496 application as 
originally filed (also corresponding to paragraphs [0071] and 
[0072] of U.S. Patent Application Publication No. 2005/0187236). 


E19 


column 6, 
line 61 to 
column 7, 
line 46 


page 15, line 21 
to page 21, line 2 


The wording in the '219 patent is incorrect, and there are sections 
missing. Kindly remove the section found on column 6, line 58 to 
column 7, line 46, of the '219 patent, and replace the 
aforementioned section with that of page 15, line 21, to page 21, 
line 2, of the '496 application as filed (also corresponding to 
paragraphs [0073] to [0089] of U.S. Patent Application Publication 
No. 2005/0187236). 
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■ USPN" 
7,109,219 


USSN 10/651,496 

(application as 
r submitted) , 


Listing of errors found in the specification of ' 4 

f T C P IV 7 100 ^10 . - 


No, 


Error Location 


Correction Location 


E20 


column 8, 
lines 52-54 


page 24, line 6 


The compound name is incorrectly spelled. Kindly correct the 
spelling for compound (28). 


E21 


column 8, 
lines 60-62 


page 24, 
lines 14-15 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (31). 


E22 


column 9, 
lines 36-37 


page 26, 
lines 9-10 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (48). 


E23 


column 9, 
lines 38-39 


page 26, ! 
lines 1 1-12 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (49). 


E24 


column 9 5 
lines 42-44 


page 26, line 17 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (51). 


E25 


column 9, 
lines 45-46 


page 26, 
lines 19-20 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (52). 


E26 


column 10, 
lines 14-15 


page 28, 
lines 10-11 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (67). 


E27 


column 10, 
lines 38-39 


page 29, 
lines 11-12 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (76). 


E28 


column 10, 
lines 44-46 


page 32, line 12 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (106). 


E29 


column 1 1 , 
lines 49-50 


page 32, 
lines 16-17 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (1 08). 


E30 


column 11, 
lines 62-64 


page 33, 
lines 4-5 


Compound (113) name is incorrect. Kindly replace the incorrect 
compound name with the correct one as depicted in the '496 
application as filed. 


E31 


column 12, 
lines 1-3 


page 33, line 1 1 


The compound name is incorrectly spelled. Kindly correct the 
spelling of compound (115). 
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• ; ( USPN r ' 

• 7,109,219-4 


* USSN 10/651,496' 
r • , (application as , 
r * submitted) • V 


t t Listing of errors found in the specification of :' 


No. • ' 


Error Location 


Correction Location 


E32 


column 12, 
line 4 


page 33, line 13 
to page 34, 
line 12 


There are sections missing in the '219 patent. Kindly add the 
section corresponding to the list of compounds (1 16) to (126) as 
depicted on page 33, line 13, to page 34, line 12, of the '496 
application as filed (also corresponding to paragraphs [0206] to 
[0216] of U.S. Patent Application Publication No. 2005/0187236). 


E33 

W 


column 12, 
lines 11-20 


page 34, line 20 
to page 38, line 4 


The wording in the '219 patent is incorrect, and there are sections 
missing. Kindly remove compounds labeled (2) to (5), and replace 
this section with the list of compounds (2) to (36) found on page 
34, line 20 to page 38, line 4, of the '496 application as filed (also 
corresponding to paragraphs [0219] to [0253] of U.S. Patent 
Application Publication No. 2005/0187236). 


E34 


column 12, 
line 20 


page 38, 
lines 5-22 


There are sections missing in the '219 patent. Kindly add the 
section corresponding to the listing of compounds (1) to (5) 
corresponding to page 38, line 5-22, of the '496 application as filed 
(also corresponding to paragraphs [0254] to [0259] of U.S. Patent 
Application Publication No. 2005/0187236). 


E35 


column 13, 
line 10 


page 41, line 2 


There are words missing in the '219 patent. Kindly insert the 
phrase: "DESCRIPTION OF PREFERRED EMBODIMENTS" 


E36 


column 15, 
line 26 


page 47, 
lines 19-20 


There are misspelled words in the '219 patent. The misspelled 
chemical terms "1-naphtyl" and "2-naphtyl" should be spelled "1- 
naphthyl" and "2-naphthyl." 


E37 


column 15, 
line 61 


page 49, 
lines 9-10 


There are words missing in the '219 patent. Kindly add the phrase 
found on page 49, lines 9-10, of the '496 application as filed. 


E38 


column 16, 
lines 10-15 


page 49, line 26 
to page 50, line 1 ; 
page 50, lines 5-6 


There are words and phrases missing in the '219 patent. Kindly 
add the missing words and phrases (e.g., "or 1 to 3 sulfonyl groups 
in the ring," "4-oxopiperidine ring," "1,1-dioxothiomorpholine 
ring") as can be found on page 49, line 26 to page 50, line 1, and 
page 50, lines 5-6, of the '496 application as filed. 
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' USPN , : 
■ 7,109,219 . 


USSN 10/651,496 
1 (application as 
submitted) r. 


v ; Listing of errors: found in the specification of ; 




/Error Location 


Correction Location • ' 


E39 


column 16, 
lines 25-42 


page 51, lines 7-8 


There is an example missing in the '2 19 patent. Kindly add the 
example (10): "an oxo group," and renumber accordingly. 


E40 


column 17, 
line 64 


page 55, line 5 


The phrase: "EMBODIMENT" is extra wording in the '219 patent. 
Kindly remove the phrase. 


E41 


column 24, 
line 41 


page 64, line 6 


There is extra wording present in the '219 patent. Kindly remove 
the extraneous number "5." 


E42 


column 24, 
line 56 


page 65, line 13 


The word "ordinary" is a misspelled in the '219 patent. Kindly 
correct for misspellings. 


E43 


column 25, 
lines 47-58 


page 67, lines 22- 
23; page 67, line 
25; page 68, line 
4; page 68, line 7 


The groups listed throughout column 25, lines 47-58, of the '219 
patent, -NRy and -Ry, are incorrect, and should be -NRyi and - 
R Y i. Kindly correct these mistakes. 


E44 


column 47, 
line 5 


page 91, line 8 


The group "10c" is missing on column 47, line 5 of the '219 patent. 
Kindly correct for this mistake. 


E45 


column 52, 
line 21 


page 97, line 5 


There is extra wording present in the '219 patent. Kindly remove 
the extraneous number "5." 


E46 


column 57, 
lines 27-35 


page 109, line 1 


Several tables are missing data in the '219 patent. Kindly replace 
Table 1 in the '219 patent with the correct Table 1 in the '496 
application as filed. 


E47 


column 59, 
lines 46-47 


page 115, 
lines 8-9 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 


E48 


column 59, 
lines 51-66 


page 116, line 1 


Several tables are missing data in the '219 patent. Kindly replace 
Table 2 in the '219 patent with the correct Table 2 in the '496 
application as filed. 


E49 


column 60, 
line 21 


page 117, line 17 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 
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7USPN ' 
7,109,219 


USSN 10/651,496 
' ... ' (application as 
submitted) 


Listing of errors found in the specification of 

••' : vf t ' U^.fik 7,109,219 . '-;/■ ' . 


No. 


Error Location 


Correction Location 


E50 


column 61 , 
line 2 


page 1 1 9, lines 
22-24; page 120, 
line 1 


Several tables are missing in the '219 patent. Kindly add the 
sentence introducing Table 3, and add Table 3, as depicted in the 
'496 application as filed. 


E51 


column 61, 
lines 14-15 


page 120, 
lines 11-12 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 


E52 


column 61, 
line 24 


page 121, 
lines 2-6 


Several tables are missing in the '219 patent. Kindly add the 
sentence introducing Table 4, and add Table 4, as depicted in the 
'496 application as filed. 


E53 


column 61, 
lines 51-52, 

and 
lines 54-55 


page 122, line 16 
and page 122, 
lines 18-19 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 


E54 


column 68, 
line 5 


page 138, 
lines 12-13 


Some words are missing in the '219 patent. Kindly correct the 
mistake with the correct wording as depicted in the '496 
application as filed. 


E55 


column 73, 
lines 44-46 


page 152, 
lines 8-10 


The title compound name of Example 14 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E56 


column 78, 
line 14 


page 163, line 4 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E57 


column 79, 
lines 60-62 


page 167, 
lines 14-16 


The title compound name of Example 28 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E58 


column 82, 
lines 3-5 


page 172, 
lines 24-26 


The title compound name of Example 31 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 
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USPN 
7,109,219 


USSN 10/651,496 
(application as 
submitted) 


Listing of errors found in the specification of ; , 
: ... , ' U.S.P.N. 7,109,219 ... . />; ,,, !:v -v • ; ; : ; ; ' 


1 • No.' 1 

■ ;:.;.T:> <• 


:; Error Location 


Correction Location 


E59 


column 82, 
line 53 


page 174, line 17 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E60 


column 83, 
lines 16-18 


page 175, 
lines 24-25 


The title compound name of Example 33 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E61 


column 85, 
lines 54-55 


page 181, line 26 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E62 


column 88, 
line 67 


page 189, line 26 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E63 


column 89, 
line 52 


page 191, line 26 
to 

page 192, line 1 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E64 


column 91, 
lines 15-17 


page 195, 
lines 20-22 


The title compound name of Example 46 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E65 


column 91, 
line 23 and 
lines 30-31 


page 196, lines 1- 
2 and lines 10-11 


Compound names are misspelled in the '219 patent. Kindly correct 
the errors with the correct spelling as depicted in the '496 
application as filed. 


E66 


column 92, 
lines 17-18 


page 198, 
lines 13-14 


The title compound name of Example 48 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E67 


column 92, 
lines 36-38 


page 199, 
lines 2-3 


The title compound name of Example 49 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 
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'•y;vuspN ,-• 

: , , 7,109^219 | 


USSNap/651,496;v 
(application as 
" - submitted) 1 


Listing of errorisi found in tlie spedfication df $ 
' ' tJ.S^P.N. 7;109,219 ; ■ V /, [ '] [ ; ^f^> 


No.".- 


Error Locati on 


* Correction. Location 


E68 


column 93, 
lines 7-9 


page 200, 
lines 12-13 


The title compound name of Example 51 is misspelled in the 6 219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E69 


column 94, 
lines 3-4 


page 202, 
lines 20-21 


The title compound name of Example 52 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E70 


column 95, 
lines 6-7 


page 205, 
lines 13-14 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E71 


column 95, 
line 63 


page 206, 
line 20 


The term "mL" in the '219 patent should be "mmol." Kindly 
correct this error as depicted in the '496 application. 


E72 


column 96, 
line 15 


page 208, 
lines 9-10 


Some words are missing in the '219 patent. Kindly correct the 
mistake with the correct wording as depicted in the '496 
application as filed. 


E73 


column 101, 
lines 10-12 


page 220, 
lines 17-19 


The title compound name of Example 67 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E74 


column 104, 
lines 37-38 


page 229, 
line 6 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E75 


column 104, 
line 65 


page 230, 
line 6 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E76 


column 106, 
line 41 


page 234, 
line 7 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 
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■h ,V 'USPN*-':' 
7,109,219 ; 


.USSN 10/651,496 ; 
(application as 
submitted) 


^ Listing of errors found; in: the specification of • > ; ^ ; ; 

' : - *\ - ' ■ : ■.' u.s.p.N, 7,109,219 ; ■. ,7 > ; ^ : j 


No.. 


Error Location 


Correction Location 


E77 


column 111, 
line 23 


page 246, 
line 3 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the 6 496 
application as filed. 


E78 


column 113, 
lines 21-22 


page 251, 
line 6 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the c 496 
application as filed. 


E79 


column 118, 
lines 8-10 


page 263, 
lines 1-3 


The title compound name of Example 103 is misspelled in the c 219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E80 


column 119, 
line 50 


page 266, 
line 23 


Some numbers are missing in the '219 patent. Kindly correct the 
mistake as depicted in the '496 application as filed. 


E81 


column 120, 
lines 18-20 


page 268, 
lines 6-8 


The title compound name of Example 106 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E82 


column 120, 
lines 46-47 


page 269, 
lines 6-7 


The title compound name of Example 108 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E83 


column 122, 
lines 60-62 


page 274, 
lines 17-19 


The title compound name of Example 1 13 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E84 


column 123, 
lines 45-47 


page 276, 
lines 12-14 


The title compound name of Example 1 15 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E85 


column 124, 
lines 1-2 


page 277, 
lines 6-7 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 
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• USPN 
, :7,109,219;, 


USSN 10/651,496 
. (application as . 
submitted) - 5 ' 


Listing of errors found in the specification of tf r 

^/="^?>jv . U.S P.N. 7,109,219 •* Cly-, ; ^ 


• No.: 


Error Location 


Correction Location * 


E86 


column 124, 
lines 20-21 


page 277, 
lines 23-24 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E87 


column 124, 
line 40 


page 278, 
line 14 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E88 


column 124, 
lines 58-59 


page 279, 
lines 4-5 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E89 


column 125, 
lines 8-9 


page 279, 
lines 21-22 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E90 


column 125, 
lines 26-27 


page 280, 
lines 11-12 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E91 


column 125, 
lines 44-45 


page 281, 
lines 2-3 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E92 


column 125, 
lines 62-63 


page 281, 
lines 19-20 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E93 


column 126, 
lines 7-8 


page 282, 
lines 5-6 


The title compound name of Example 124 is misspelled in the '219 
patent. Kindly correct the error with the correct spelling as 
depicted in the '496 application as filed. 


E94 


column 126, 
lines 12-13 


page 282, 
lines 9-10 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 
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■ :' USPN . " 
v: 7,109,219 ■. 


,USSN 10/651,496 
. .;>• (application as 
submitted) 


Listing of errors found in the specification of : ; ! 

;. " ; . . / , c ; ; ' ^ , • U.S.P.N. 7,10?,219 - p • ,,>,; yr[';- , , 




Frrnr T .oration 


Correction Location 


E95 


column 126, 
lines 31-32 


page 283, 
lines 1-2 


A compound name is misspelled in the 6 2 19 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E96 


column 126, 
lines 49-50 


page 283, 
lines 17-18 


A compound name is misspelled in the '2 19 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E97 


column 127, 
lines 1-2 


page 284, 
lines 8-9 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E98 


column 127, 
lines 20-21 


page 284, 
lines 25-26 


A compound name is misspelled in the '219 patent. Kindly correct 
the error with the correct spelling as depicted in the '496 
application as filed. 


E99 


column 148, 
lines 20-29 


page 334, 
lines 18-26 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 


E100 


column 148, 
lines 55-56 


page 335, 
lines 24-26 


Some words are incorrect and are missing in the '219 patent. 
Kindly correct the mistakes with the correct wording as depicted in 
the '496 application as filed. 


E101 


column 154, 
line 12 


page 349, 
line 2 


A chemical compound is incorrect in the '219 patent. Kindly 
correct the error with the correct chemical compound as depicted in 
the '496 application as filed. 


E102 


column 180, 
line 12 


page 412, line 5 
to page 413, 
line 1 


Data is missing in the '219 patent. Kindly add Example 222, as is 
depicted in the '496 application as filed. 


E103 


column 180, 
line 15 


page 413, line 5 


Several tables are incorrectly labeled in the '219 patent. "Tables 3 
to 15" should be "Tables 5 to 17." 
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■ USPN ; f v 


:,i;USSN f 10/651, 496 
^'^(application as; ' ., 

'* ■■■"'^ : :siibmitted):fv^'.:^f 


>H specification of ; ; ; ! i , 


v . No - !;' 


Error Location : 


Correction Location , 


E104 


column 180, 

line 17 to 
column 195, 
line 1 


page 414, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 3" 
should be labeled "Table 5." 


E105 


column 195, 

line 2 to 
column 206, 
line 1 


page 415, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 4" 
should be labeled "Table 6." 


El 06 


column 197, 
line 1 


page 415, line 1 


A compound is incorrectly depicted in the '219 patent. Kindly 
replace the structure corresponding to Production Example 93-2 in 
the table incorrectly labeled as "Table 4" (i.e., the table correctly 
labeled as "Table 6") in the '219 patent with the correct structure as 
depicted in 4 496 application as filed. 


E107 


column 203, 
line 2 to 

column 210, 
line 50 


page 416, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 5" 
should be labeled "Table 7." 


E108 


column 2 10, 

line 54 to 
column 216, 
line 65 


page 417, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 6" 
should be labeled "Table 8." 


E109 


column 217, 
line 1 to 

column 220, 
line 45 


page 418, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table T 
should be labeled "Table 9." 
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'V<:'..uSPN, , 
, 7,109,21? : ; 


USSN 10/651,496 , 
* /(application as 1 
y submitted) 


/ ^ Listing of err y-i^&f 

,; r " ; *V/. Zyi u.S P.N. 7,109,219 ■ ' ,.^# 


. .No. v . 


; Error Location 


, C orr ection Locatio n>7; 


E110 


Column 
220, line 47 
to column 
239, line 1 


page 419, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 8" 
should be labeled "Table 10." 


Elll 


column 239 
line 2 


page 420, line 1 


A table is missing in the '219 patent. Kindly insert "Table 11" 
before incorrectly labeled "Table 9" (i.e., the table correctly labeled 
as "Table 12") 


E1L2 


column 239, 

line 3 to 
column 261, 
line 1 


page 421, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 9" 
should be labeled "Table 12." 


E113 


column 261, 
line 2 to 

column 283, 
line 283, 
line 1 


not applicable 


remove "Table 10" as this is a repeat of incorrectly labeled "Table 
9" (i.e., the table correctly labeled as "Table 12") 


E114 


column 283, 

line 2 to 
column 287, 
line 1 


page 422, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 
11" should be labeled "Table 13." 


E115 


column 287, 

line 2 to 
column 307, 
line 1 


page 423, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 
"12" should be labeled "Table 14." 


E116 


column 287, 

line 2 to 
column 317, 
line 1 


page 424, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 
13" should be labeled "Table 15." 
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.;; " usiRN...; ; ''t 

7,109,219 


;jUSSN 10/651^6 • 
(application as 
'••-■v > submitted) ' 


' ^Listing of errors found in the specification 'qf^ V;\; V ^ ; 
'^M-^,^ ' v T U.S.P.N. 7,109,219 r 


No. '• 


Error Location 


Correction Location 


E117 


column 309, 
line 1 


page 424, line 1 


A compound is incorrectly depicted in the '219 patent. Kindly 
replace the structure corresponding to Example 1 53 in the table 
incorrectly labeled as "Table 13" (i.e., the table correctly labeled as 
"Table 15") in the '219 patent with the correct structure as depicted 
in the '496 application. 


E118 


column 317, 

line 2 to 
column 335, 
line 1 


page 425, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 
14" should be labeled "Table 16." 


Eli9 


column 335, 
line 2 to 
column 


page 426, line 1 


Several tables are incorrectly labeled in the '219 patent. "Table 
15" should be labeled "Table 17." 


E120 


column 343, 
line 49 


page 426, line 1 


A compound is missing in the '219 patent. Kindly add the 
compound corresponding to Example 222 which is depicted in the 
application as originally filed into the table incorrectly labeled as 
"Table 15" (i.e., the table correctly labeled as "Table 17") 


E121 


column 343, 
line 50 


Page 427, line 1 


There is extra wording present in the '219 patent. Kindly remove 
the phrase: "EFFECTS OF THE INVENTION" 


E122 


column 343, 
line 62 


page 427, line 14 


The word "known is misspelled in the '219 patent. 


E123 


column 343, 
line 63 


page 427, line 16 


The phrase "plurality of should be "multiple" 


E124 


column 344, 
line 60 


page 428, line 5 


The word "also" is misspelled in the '219 patent. 


E125 


column 345, 
line 3 


page 428, 
lines 19-26 


A section is missing in the '219 patent. Kindly insert the section 
on page 428, lines 19-26, of the '496 application as filed (also 
corresponding to paragraph [1453] of U.S. Patent Application 
Publication No. 2005/0187236). 
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TABLE 2. 





USPN 
7,109,219 


Preliminary 
Amendment 
(received: Oct. 20, 
' 2004) 


; Listing of errors found in the specification of • 

U.S.P.N. 7,109,219 ; • ■ '. " 


'No. , . 


. Error 
Location 


Correction Location 




E126 


column 
345, lines 
4-25 


page 2 


Kindly remove the first Sequence Listing section found on column 
345, lines 4-25, of the '219 patent, as most of this information 
(provided by the preliminary amendment of 10/20/2004) is 
additionally repeated in the second Sequence Listing section found 








on column 345, lines 28-50. 


E127 


column 
345, 
lines 28-50 


page 2 


Insert the following information into the second Sequence Listing 
on column 345, line 29 of the '219 patent (before line <160> of the 
sequence listing) as was provided in the preliminary amendment of 
10/20/2004: 

<100> Eisai Co., Ltd. 

<120> Nitrogen-containing aromatic 

derivatives 

<130> 2003946-0058 

<140> 10/651,496 

<141> 2003-08-29 
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TABLE 3. 





;;, ;uspn,,,; • 

7,109,219 


Response.to Non-Final 

J Office Action 
: J; (Feb;10, 2006). 


Listing of errors; found in the claims of VC 
1" , U.$.P.N. 7,109,219 J;; . : " ; 


• No. • 


Error Location 


, Correction Location 


E128 


column 348, 
line 40 


Claim 2, 

page 5 


Claim 2: Kindly replace the formula (II) with the correct formula 
(double bond to group R 3 should be a single bond) as is indicated 
in the listing of the claims. 


E129 


column 353, 
line 12 


Claim 20, 

page 1 1 


Claim 15: Kindly replace the structure with the correct structure 
(the wavy line is missing) as is indicated in the listing of the 
claims. 


E130 


column 353, 
line 27 


Claim 22, 

page 1 1 


Claim 17: Kindly replace the structure with the correct structure 
(the wavy line is missing) as is indicated in the listing of the 
claims. 


E131 


column 353, 
line 58 


Claim 23, 

page 12 


Claim 18: Kindly replace the structure with the correct structure 
(the wavy line is missing) as is indicated in the listing of the 
claims. 


, E132 


column 356, 
line 50 


Claim 27, 

page 14 


Claim 22: Kindly replace the structure with the correct structure 
(a nitrogen atom is missing) as is indicated in the listing of the 
claims. 


E133 


column 358, 
line 17 


Claim 30, 

page 15 


Claim 25: Kindly replace the structure corresponding to formula 
(IX) with the correct structure (the Y should be an oxygen) as is 
indicated in the listing of the claims. 


E134 


column 359, 
line 33 


Claim 31, 

page 16 


Claim 26: Compounds (1) to (4) are missing from this claim. 
Kindly add the missing compounds as is indicated in the listing of 
the claims. 
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$£NEY^S DOCKET NUMBER: 2003946-0058 
a STATES PATENT AND TRADEMARK OFFICE 



Applicant: Eisai Co., Ltd Examiner: 

Serial Number: 10/651,496 Art Unit: 

Filed: August 29, 2003 

Title: Nitrogen-Containing Aromatic Derivatives 



MAIL STOP: MISSING PARTS 
Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 

AMENDMENT INTRODUCING SEQUENCE LISTING 

In the Specification 

Beginning on a new page, immediately before the claims, please insert the attached 
Sequence Listing into the above-referenced case; please renumber subsequent pages accordingly. 

Applicant submits that the instant Amendment includes no new matter. 

Please charge any fees that may be associated with this matter, or credit any 
overpayments, to our Deposit Account No. 03-1 721 . 

pectfiilly submitted, 



CHOATE, HALL & STEWART 
Exchange Place 
53 State Street 

Boston, Massachusetts 02109 
Tel: (617)248-5000 
Fax:(617)248-4000 



Dated: 



3757929 




i L.C. Robidoux 
Reg. No. 47,902 



Certificate of Mailing 
I certify that this correspondence is being deposited with the 
United States Postal Service with sufficient postage as First Class 
Mai) in an envelope addressed toMail Stop: Missing Parts. 
Commissioner f 
223 1 M 450 



Date 



an envelope addressed to Mail Stop: Missing Parts, 
ssioner for Patents, P.O/§ox i 450, Alexandria, VA 



Signature 
Sandra Saccoc ia 



Typed or Printed Name of person signing certificate 



EST AVA1LABS3E COPV 




& Eisai-0058.ST25.txt 
^jgpjl&ENCE LISTING 

<11Q> Eisai Co., Ltd. 

<120> Nitrogen-Containing Aromatic Derivatives 
<130> 2003946-0058 

, <140> 10/651,496 
<141> 2003-08-29 

* <160> 2 

<170> Patentln version 3.2 

<210> 1 

<211> 23 

*<212> ONA 

<213> Artificial 

i 

#> <220> 

<223> an artificially synthesized primer sequence 

,■ <400> 1 
ccggatccat gaactttctg ctg 



<210> 2 

<2il> 21 

<212> DMA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 2 

gtgaattctg tatcgatcgt t 
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ATTORNEY DOCKET NO.: 2003946-0058 (FP03-0088-01US-XX) 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Examiner: Janet L. Coppins 
Art Unit: 1626 



Applicant: Tsuruoka et al. 

Serial No.: 10/651,496 

Filing Date: August 29, 2003 

Title: NITROGEN-CONTAINING AROMATIC DERIVATIVES 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Examiner Coppins: 



Certificate of Mailing 

I certify that ihis correspondence is being deposited with the United States 
Postal Service with sufficient postage as First Class Mai! in an envelope 
addressed to Commissioner for Patents, P.O. Box 1450. Alexandria, VA 
22313-1450. 



January 8. 2006 
Date 



iff. Mu^^. 

/ Signature £✓ f 



Signature 
Heather A. Mariacher 



Typed or Printed Name of person signing certificate 



RESPONSE TO OFFICE ACTION 

In response to the Office Action mailed December 13, 2005, Applicants respectfully 
request entrance of the Amendments filed herewith and consideration of the following Remarks. 
The deadline for responding to the Office Action is March 1 3, 2006. Accordingly, Applicants 
respectfully submit that the present Response is timely filed on February 8, 2006. 



Please amend the above-identified application as follows: 
Amendments to the Claims begin on page 2 of this paper; and 
Remarks begin on page 30 of this paper. 



U.S.S.N. 10/651,496 
4040782v 1 
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Attorney Docket No.: 2003946-0058 
Client Ref.FP03-0088-01US.XX 



AMENDMENTS TO THE CLAIMS 



The following Listing of Claims will replace all prior versions, and listings, of claims in 
the application. 

Listing of Claims: 

1 . (Currently amended) A compound represented by the general formula: 



wherein X\ represents a nitrog e n atom or a group represented by the formula -CRio=, X2 
represents a nitrog e n atom or a group represented by the formula -CRn=, and X+ and do not 
r e pr e s e nt a nitrog e n atom at th e sam e tim e; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl group, a sulfonyl group, or a 
group represented by the formula -NR Y - (wherein R Y represents a hydrogen atom or a C 1-6 alkyl 
group); 

Ri represents an optionally substituted Ci_ 6 alkoxy group, an optionally substituted C6-10 
aryloxy group, a group represented by the formula -NRi 2a Ri2b> a group represented by the 
formula: 



(wherein Yai and Ya2 each independently represent a group represented by the formula - 
A10-A11-A12 (wherein A10 represents a single bond or an optionally substituted CI -6 alkylene; 
A u represents a single bond, an oxygen atom, a carbonyl group or a sulfonyl group; and Ai 2 
represents a hydrogen atom, a Ci- 6 alkyl group, a C 2 -6 alkenyl group, a C 2 -6 alkynyl group, a C3-8 
cycloalkyl group, a C 6 -io aryl group, a 5- to 10- membered heteroaryl group, a group represented 
by the formula -NR A ioRaii, a group represented by the formula -OR A!2 (wherein R A io, Rah and 
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Attorney Docket No.: 2003946-0058 
Client Ref. FP03 -0088-0 1US-XX 



R A i2 each independently represent a hydrogen atom, a CI -6 alkyl group or C3-8 cycloalkyl group) 
or a group represented by the formula: 



(wherein e represents 1 or 2; Z represents an oxygen atom, a group represented by the 
formula -CRoaRxs- or a group represented by the formula -NR X 9S Rx7, Rxs and Rx9 each 
independently represent a hydrogen atom, a hydroxyl group or a C1-6 alkyl group)); and Y A 3 
represents a hydrogen atom or an optionally substituted Ci_6 alkyl group) or a group represented 
by the formula: 



(wherein Tl represents an optionally substituted 5- to 10- membered aromatic 
heterocycle which may have X in the ring or an optionally substituted 3- to 10- membered 
heterocycle which may have X in the ring); 

R?, R<u R4 , Rs, R*, R ? , and R a each represent a hydrogen atom; 




R^HR^r^r^^H^rRio and R u each independently represent a hydrogen atom, a 
halogen atom, a cyano group, an optionally substituted Ci_ 6 alkyl group, an optionally substituted 
C 2 -6 alkenyl group, an optionally substituted C 2 -6 alkynyl group, an optionally substituted C 3 - 8 
cycloalkyl group, a group represented by the formula -CO-R13, a group represented by the 
formula -NRi 4 -CO-R] 3 , a group represented by the formula -SO2-R15, a group represented by 
the formula -NR14-SO2-R15, or a group represented by the formula -NRi 6a Ri6b; 

R 9 represents a group represented by the formula -NRi 6a Ri6b or a group represent e d by 
th e formula: 



(wher e in T2 r e pre se nt s an optionally substituted 5 to 10 m e mbered aromatic 
het e rocycle or an optionally s ubstitut e d 3 to 10 memb e r e d het e rocycl e ); 

Ri2a and Ri 2 b each independently represent a hydrogen atom, an optionally substituted 
C1-6 alkyl group, an optionally substituted C3-6 alkenyl group, an optionally substituted C3-6 
alkynyl group, an optionally substituted C 3 ,g cycloalkyl group, an optionally substituted 3- to 10- 




— N 
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Attorney Docket No.: 2003946-0058 
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membered heterocyclic group, or an optionally substituted Ci_ 6 alkoxy group; 

Rn represents a hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally 
substituted C 2 . 6 alkenyl group, an optionally substituted C 2 -6 alkynyl group, an optionally 
substituted C 3 . 8 cycloalkyl group, an optionally substituted C 6 -io aryl group, an optionally 
substituted 5- to 10- membered heteroaryl group, an optionally substituted 3- to 10- membered 
heterocyclic group, an optionally substituted Ci_ 6 alkoxy group, an optionally substituted C6-10 
aryloxy group, a group represented by the formula -NRi 2a Ri2b, or a group represented by the 
formula: 



(wherein T2 represents an optionally substituted 5- to 10- membered aromatic 
heterocycle or an optionally substituted 3- to 10- membered heterocycle); 

R^-and-Rn each ind e pend e ntly r e pr e s e nt represents a hydrogen atom, an optionally 
substituted d-6 alkyl group, an optionally substituted C 2 -6 alkenyl group, an optionally 
substituted C 2 . 6 alkynyl group, an optionally substituted C 3 . 8 cycloalkyl group, or a group 
represented by the formula -CO-Ri 3 ; 

R15 represents an optionally substituted Ci_ 6 alkyl group, an optionally substituted C 2 -6 
alkenyl group, an optionally substituted C 2 -6 alkynyl group, an optionally substituted C 3 . 8 
cycloalkyl group, an optionally substituted C 6 -io aryl group, an optionally substituted 5- to 10- 
membered heteroaryl group, or an optionally substituted 3- to 10- membered heterocyclic group; 

Ri 6a and Ri 6 b each independently represent a hydrogen atom, an optionally substituted 
C1-6 alkyl group, an optionally substituted C3.6 alkenyl group, an optionally substituted C3-6 
alkynyl group, an optionally substituted C3-8 cycloalkyl group, an optionally substituted C 6 -io aryl 
group, an optionally sub s tituted 5 to 10 ■ m e mb e red het e roaryl group, an optionally substitut e d 
3 to 10 memb e r e d heterocyclic group, or an optionally substituted Cj-6 alkoxy group; and 

X represents an oxygen atom, a sulfur atom, a carbonyl group, a sulfonyl group, a group 
represented by the formula -CR X iRx2-, or a group represented by the formula -NR X3 - (wherein 
Rxi, Rx2 and R X 3 each independently represent a hydrogen atom or a group represented by the 
formula -Ai-A 2 -A 3 (wherein Aj and A 2 each independently represent a single bond, an 
optionally substituted Ci- 6 alkylene group or a carbonyl group; and A 3 represents a hydrogen 
atom, a C 3 .g cycloalkyl group, a group represented by the formula -NR A iRa2, or the formula - 
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0Ra3 (wherein, R A i, Ra2 and R A 3 each independently represent a hydrogen atom or a Ci-6 alkyl 
group), or an optionally substituted group represented by the formula: 



-O) 




J) a 

(wherein a represents 1 or 2))), 
a salt thereof, or a hydrate of the foregoing. 

2. (Currently amended) A compound represented by the general formula: 

R, 
Y 

O x 2 ^x, Re 

R 2 

wherein Xi represents a nitrog e n atom or a group represented by the formula -CRio=, X 2 
represents a nitrog e n atom or a group represented by the formula -CRi i ~, and and do not 
r e pr e s e nt a nitrog e n atom at th e sam e tim e; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl group, a sulfonyl group, or a 
group represented by the formula -NR Y - (wherein R Y represents a hydrogen atom or a C|. 6 alkyl 
group); 

Ri represents an optionally substituted Ci-6 alkoxy group, an optionally substituted C6-10 
aryloxy group, a group represented by the formula -NRi2 a Ri2b> a group represented by the 
formula: 

Y A 1 

Y A2 ^N A (VIM) 

Y A3 

(wherein Y A i and Ya2 each independently represent a group represented by the formula - 

A10-A11-A12 (wherein Aio represents a single bond or an optionally substituted Cl-6 alkylene; 

An represents a single bond, an oxygen atom, a carbonyl group or a sulfonyl group; and A12 

represents a hydrogen atom, a Ci_ 6 alkyl group, a C 2 -6 alkenyl group, a C 2 -6 alkynyl group, a C3-8 

cycloalkyl group, a C 6 -io aryl group, a 5- to 10- membered heteroaryl group, a group represented 

by the formula -NRaioRaii, a group represented by the formula -OR A i 2 (wherein R A io> Rah and 
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R A i2 each independently represent a hydrogen atom, a CI -6 alkyl group or C 3 - 8 cycloalkyl group) 
or a group represented by the formula: 



(wherein e represents 1 or 2; Z represents an oxygen atom, a group represented by the 
formula -CR X 7Rx8- or a group represented by the formula -NR X 9S Rx7> Rxs and R X 9 each 
independently represent a hydrogen atom, a hydroxyl group or a Ci-6 alkyl group)); and Y A 3 
represents a hydrogen atom or an optionally substituted C\. 6 alkyl group) or a group represented 
by the formula: 



(wherein Tl represents an optionally substituted 5- to 10- membered aromatic 
heterocycle which may have X in the ring or an optionally substituted 3- to 10- membered 
heterocycle which may have X in the ring); 

R z , R ^ , R4, Rs, R* , R 7 , and R r each represent a hydrogen atom; 




R^^rR^H^^rR^j Rio and Rn each independently represent a hydrogen atom, a 
halogen atom, a cyano group, an optionally substituted Ci_ 6 alkyl group, an optionally substituted 
C 2 -6 alkenyl group, an optionally substituted C 2 -e alkynyl group, an optionally substituted C 3 - 8 
cycloalkyl group, a group represented by the formula -CO-R13, a group represented by the 
formula -NR14-CO-R13, a group represented by the formula -SO2-R15, a group represented by 
the formula -NR14-SO2-R15, or a group represented by the formula -NRi 6a Ri6b; 

R 9 represents a group represented by the formula -NRi6 a Ri6b or a group represented by 
th e formula: 



(wherein T2 repres e nt s an optionally substituted 5 - to 10 m e mb e r e d aromatic 
heterocycle or an optionally substitut e d 3 to 10 m e mbered het e rocycle) ; 

Ri2a and Ri 2 b each independently represent a hydrogen atom, an optionally substituted 
C1-6 alkyl group, an optionally substituted C3-6 alkenyl group, an optionally substituted C 3 , 6 
alkynyl group, an optionally substituted C3-8 cycloalkyl group, an optionally substituted 3- to 10- 




— N 
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membered heterocyclic group, or an optionally substituted Ci_ 6 alkoxy group; 

R13 represents a hydrogen atom, an optionally substituted Ci-6 alkyl group, an optionally 
substituted C2-6 alkenyl group, an optionally substituted C2-6 alkynyl group, an optionally 
substituted C3.8 cycloalkyl group, an optionally substituted C6-10 aryl group, an optionally 
substituted 5- to 10- membered heteroaryl group, an optionally substituted 3- to 10- membered 
heterocyclic group, an optionally substituted alkoxy group, an optionally substituted C6-10 
aryloxy group, a group represented by the formula -NRi 2a Ri2b, or a group represented by the 
formula: 



(wherein T2 represents an optionally substituted 5- to 10- membered aromatic 
heterocycle or an optionally substituted 3- to 10- membered heterocycle); 

R^-and R14 each ind e p e ndently r e pr e s e nt represents a hydrogen atom, an optionally 
substituted C1-6 alkyl group, an optionally substituted C2-6 alkenyl group, an optionally 
substituted C2-6 alkynyl group, an optionally substituted C3-8 cycloalkyl group, or a group 
represented by the formula -CO-R13; 

R15 represents an optionally substituted Ci^ alkyl group, an optionally substituted C2-6 
alkenyl group, an optionally substituted C 2 -6 alkynyl group, an optionally substituted C3-8 
cycloalkyl group, an optionally substituted C6-10 aryl group, an optionally substituted 5- to 10- 
membered heteroaryl group, or an optionally substituted 3- to 10- membered heterocyclic group; 

Ri6a and Ri6b each independently represent a hydrogen atom, an optionally substituted 
C1-6 alkyl group, an optionally substituted C3-6 alkenyl group, an optionally substituted C3-6 
alkynyl group, an optionally substituted C3-8 cycloalkyl group, an optionally substituted C^\o aryl 
group, an optionally substitut e d 5 to 10 m e mb e red h e t e roaryl group, an optionally substitut e d 
3 to 10 m e mb e r e d h e terocyclic group, or an optionally substituted Ci_ 6 alkoxy group; and 

X represents an oxygen atom, a sulfur atom, a carbonyl group, a sulfonyl group, a group 
represented by the formula -CRxiRx2-, or a group represented by the formula -NR X 3- (wherein 
Rxi> Rx2 and Rx3 each independently represent a hydrogen atom or a group represented by the 
formula -A1-A2-A3 (wherein Ai and A2 each independently represent a single bond, an 
optionally substituted Ci_6 alkylene group or a carbonyl group; and A3 represents a hydrogen 
atom, a C3.8 cycloalkyl group, a group represented by the formula -NR A iRa2, or the formula - 



— N 
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0R A 3 (wherein, R A i, Ra2 and R A 3 each independently represent a hydrogen atom or a Ci_ 6 alkyl 
group), or an optionally substituted group represented by the formula: 

-O. 

(wherein a represents 1 or 2))), 

a salt thereof, or a hydrate of the foregoing. 

3. (Original) A compound according to claim 1 or 2, a salt of the compound, or a hydrate of 
the foregoing, wherein Y represents an oxygen atom, a group represented by the formula -NH-, 
or a group represented by the formula -N(CH3)-. 

4. (Original) A compound according to claim 1 or 2, a salt of the compound, or a hydrate of 
the foregoing, wherein Y represents an oxygen atom. 

5. (Canceled). 

6. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein both X\ and X 2 represent a group represented by the 
formula -CH= 

7. (Canceled). 

8. (Currently amended) A compound according to claims 1 or 2, a salt of the compound, or 
a hydrate of the foregoing, wherein R9 represents a group represented by the formula -NHR17 
(wherein R17 represents an optionally substituted C1-6 alkyl group, a C3-6 alkynyl group, a C3-8 
cycloalkyl group, or an optionally substituted C6-10 aryl group or an optionally substitut e d 5 to 
10 - memb e r e d h e teroaryl group ). 

9. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R 9 represents a group represented by the formula - 
NRi 8a Ri8b (wherein Ri 8a and Ri 8b each independently represent a Ci_ 6 alkyl group). 
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10. (Canceled). 



11. (Previously presented) A compound according to claims 1 or 2 5 a salt of the compound, 
or a hydrate of the foregoing, wherein R9 represents a group represented by the formula -NHR19 
(wherein R19 represents a Ci. 6 alkyl group, a C 3 . 6 alkynyl group, a C3-8 cycloalkyl group or a 
C 6 -io aryl group). 

12. and 13. (Canceled). 

14. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R 9 represents a group represented by the formula -NHR20 
(wherein R 2 o represents a methyl group, an ethyl group or a cyclopropyl group). 

15. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R9 represents a group represented by the formula - 



16. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein Ri represents a further optionally substituted group 
represented by the formula: 



(wherein b 2 represents 0, 1 or 2; and X represents an oxygen atom, a sulfur atom, a 
carbonyl group, a sulfonyl group, a group represented by the formula -CR X iRx2-, or a group 
represented by the formula -NR X 3- (wherein R X i, Rx2 and R X 3 each independently represent a 
hydrogen atom or a group represented by the formula -A1-A2-A3 (wherein Ai and A 2 each 
independently represent a single bond, an optionally substituted C1-6 alkylene group or a 
carbonyl group; and A3 represents a hydrogen atom, a C3-8 cycloalkyl group, a group represented 
by the formula -NR A iR A2 , or the formula -OR A 3 (wherein, R A i, Ra2 and R A 3 each independently 
represent a hydrogen atom or a C1-6 alkyl group), or an optionally substituted group represented 



NH(CH 3 ). 




(Ill 1 ) 
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by the formula: 

"0)a 

(wherein a represents 1 or 2))). 



17. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R\ represents a group represented by the formula: 

A 



N 

(IV) 

(wherein X represents an oxygen atom, a sulfur atom, a carbonyl group, a sulfonyl group, 
a group represented by the formula -CRxiRx2- ? or a group represented by the formula -NRoo- 
(wherein R X i, Rx2 and R X 3 each independently represent a hydrogen atom or a group represented 
by the formula -A1-A2-A3 (wherein Ai and A 2 each independently represent a single bond, an 
optionally substituted Ci_ 6 alkylene group or a carbonyl group; and A3 represents a hydrogen 
atom, a C3-8 cycloalkyl group, a group represented by the formula -NR A iRa2, or the formula - 
OR A 3 (wherein, R A i, Ra2 and R A 3 each independently represent a hydrogen atom or a Ci_ 6 alkyl 
group), or an optionally substituted group represented by the formula: 



J) a 

(wherein a represents 1 or 2))). 

18. (Original) A compound according to claim 17, a salt of the compound, or a hydrate of the 
foregoing, wherein X in the formula (IV) represents an oxygen atom. 

19. (Original) A compound according to claim 17, a salt of the compound, or a hydrate of the 
foregoing, wherein X in the formula (IV) represents a group represented by the formula: 

•WW 

RxA/ ,V> 

(wherein R X 4 represents a hydrogen atom or a group represented by the formula -A 4 -A 5 -A 6 
(wherein A 4 and A 5 each independently represent a single bond, an optionally substituted C1-6 
alkylene or a carbonyl group; and A6 represents a hydrogen atom, a C3-8 cycloalkyl group or a 
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group represented by the formula -NR A 4Ras or the formula -OR A 6 (wherein R A 4, Ras and R A 6 
each independently represent a hydrogen atom or a alkyl group))). 

20. (Original) A compound according to claim 17, a salt of the compound, or a hydrate of the 
foregoing, wherein X in the formula (IV) represents a group represented by the formula: 

-WW 

R X5 -|sy (VI) 

R X6 

(wherein R X 5 and Rx6 each independently represent a hydrogen atom or a group 
represented by the formula -A7-A8-A9 (wherein A 7 and As each independently represent a single 
bond, an optionally substituted Ci_6 alkylene group or a carbonyl group; and A 9 represents a 
hydrogen atom, a C 3 . 8 cycloalkyl group, a group represented by the formula -NR A7 R A8 , or the 
formula -OR A9 (wherein R A7 , R A g, and R A9 each independently represent a hydrogen atom or a 
C1-6 alkyl group), or a group represented by the formula: 

(wherein Ci represents 0, 1 or 2))). 

21. (Original) A compound according to claim 20, a salt of the compound, or a hydrate of the 
foregoing, wherein one of R X 5 and R X 6 in the formula (VI) represents a hydroxyl group and the 
other represents a hydrogen atom or a Ci- 6 alkyl group. 

22. (Original) A compound according to claim 20, a salt of the compound, or a hydrate of the 
foregoing, wherein one of R X 5 or R x6 in the formula (VI) represents a hydrogen atom and the 
other represents a group represented by the formula: 

(wherein C2 represents 1 or 2). 

23. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R\ represents a group represented by the formula: 
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(VII) 



R X51' 



RX61 



(wherein R X 5i and R X 6i each independently represent a hydrogen atom or a group 
represented by the formula -A71-A81-A91 (wherein A71 and Agj each independently represent a 
single bond, an optionally substituted C1-6 alkylene group or a carbonyl group; and A91 
represents a hydrogen atom, a C 3 . 8 cycloalkyl group, a group represented by the formula - 
NR A 7iRa81, or the formula -OR A9 i (wherein R A71 , Rasi, and R A 9i each independently represent a 
hydrogen atom or a C1-6 alkyl group), or a group represented by the formula: 



(wherein en represents 0, 1 or 2))). 

24. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein Ri represents a group represented by the formula: 



(wherein Y A i and each independently represent a group represented by the formula - 
A10-A11-A12 (wherein A10 represents a single bond or an optionally substituted C\.e alkylene 
group; An represents a single bond, an oxygen atom, a carbonyl group, or a sulfonyl group; and 
An represents a hydrogen atom, a Ci_6 alkyl group, a C 2 -6 alkenyl group, a C 2 -6 alkynyl group, a 
C3-8 cycloalkyl group, a C 6 -io aryl group, a 5- to 10- membered heteroaryl group, a group 
represented by the formula -NR A i 0 R A i 1, or the formula -OR A i 2 (wherein, R A io, Rai 1 and R A i 2 
each independently represent a hydrogen atom, a C1-6 alkyl group or a C 3 - 8 cycloalkyl group), or 
a group represented by the formula: 



(wherein e represents 1 or 2; and Z represents an oxygen atom or a group represented by 
the formula -CR X 7Rx8- or the formula -NR X 9- (wherein R X 7, Rxs and R X9 each independently 
represent a hydrogen atom, a hydroxyl group or a Ci_6 alkyl group))); and Y A3 represents a 
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hydrogen atom or an optionally substituted Ci_6 alkyl group). 



25. (Previously presented) A compound according to claim 24, a salt of the compound, or a 
hydrate of the foregoing, wherein one of Y A i and Ya2 in the formula (VIII) represents a 
hydrogen atom and the other represents a group represented by the formula -(CP^-An-An 
(wherein Aj 3 represents a single bond, a carbonyl group or a sulfonyl group; and Ah represents a 
Ci-6 alkyl group, a group represented by the formula -NRahRah (wherein Rah and Ram each 
independently represent a hydrogen atom, a Ci-6 alkyl group or a C3-8 cycloalkyl group), or a 
group represented by the formula: 



(wherein e represents 1 or 2; and Z represents an oxygen atom or a group represented by 
the formula -CRxyRxs- or the formula -NR X9 - (wherein R X 7, Rxs and R X 9 each independently 
represent a hydrogen atom, a hydroxyl group or a Cue alkyl group))); and Y A 3 in the formula 
(VIII) represents a hydrogen atom. 

26. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R\ represents a group represented by the formulas: 



(each of the foregoing members being optionally substituted with a group selected from 
Substituent Group Alpha, 

wherein Substituent Group Alpha is a group consisting of a halogen atom, a hydroxyl 
group, a thiol group, a nitro group, a cyano group, a carboxyl group, an amino group, a Ci. 6 alkyl 
group, a C3-8 cycloalkyl group, and a group represented by the formulas: 




N 
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(wherein Rni and Rn2 each independently represent a hydrogen atom or a Ci_6 alkyl 
group)). 

27. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein Ri represents a group represented by the formulas: 




28. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein R\ represents a group represented by the formulas: 
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29. (Previously presented) A compound according to claims 1 or 2, a salt of the compound, 
or a hydrate of the foregoing, wherein Ri represents a group represented by the formulas: 




30. (Original) A compound according to claim 1 or 2, a salt of the compound, or a hydrate of 
the foregoing, wherein the compound is represented by the general formula: 




(wherein Rj represents a group represented by the formulas: 
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A /^n^ r^N A r^N A r^N^ 



c N 0 N U n iJ ij 



04 j A 

V or 

o 

(each of the foregoing members being optionally substituted with a group selected from 
Substituent Group Beta, 

wherein Substituent Group Beta is a group consisting of a hydroxyl group, a Ci. 6 alkyl 
group, a C3.8 cycloalkyl group, and a group represented by the formulas: 

^N /S? r-H^ r^N^ r^N /Nj Me^N^ 



Me. Me : 0 



O 0r R N2 

(wherein R^i and Rn2 each independently represent a hydrogen atom or a C1-6 alkyl 
group)); and R 9 represents a group represented by the formula -NHR20 (wherein R 2 o represents a 
methyl group, an ethyl group or a cyclopropyl group)). 

3 1 . (Currently amended) A compound according to claim 1 , a salt of the compound, or a 
hydrate of the foregoing, wherein the compound is a compound selected from a group consisting 
of 

( 1 ) N 1 -ethyl-5-(2-((methoxylamino)carbonyl)amino-4-pyrimidyl)oxy- 1 H- 
indolecarboxamide; 

(2) 5-(6-(3-(3-diethylaminopropylamino)ureido)pyrimidin-4-yloxy)-lH-indole-l- 
carboxylic acid methylamide; 

(3) 5-(6-(((4-hydroxypiperidin- 1 -yl)carbonyl)amino)-pyrimidin-4-yloxy)-l H-indole- 
1-carboxylic acid methylamide; 

(4) 5-(6-((4-pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonylamino)pyrimidin-4-yloxy)- 1 H- 
indole-l-carboxylic acid methylamide; 

(5) 5<2-(3-((lR)-l-carbamoyl-2-pte 
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carboxylic acid methylamide; 

(6) 5-(2-(3 -(( 1 S)- 1 -carbamoyl-2-pheny lethyl)ureido)pyridin-4-y loxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(7) 5-(2-(3-(2-oxo-2-(pyrrolidin-l-yl)ethyl^ 
carboxylic acid methylamide; 

(8) 5-(2-(3-(2-(4-hydroxy-4-methylpiperidin-l-yl)-2-oxoethyl)ureido)pyridin--4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(9) 5-(2-(3-(( 1 S)-l -carbamoylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -carboxylic 
acid methylamide; 

( 1 0) 5-(2-(3-(( 1 S)- 1 -carbamoyl-3-methylbutyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(11) 5-(2-(3 -carbamoylmethylureido)pyridin-4-y loxy)- 1 H-indole- 1 -carboxylic acid 
methylamide; 

( 1 2) 5-(2-(3-cyclopropylcarbamoylmethylureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(13) 5-(2-(3-((lS)-l-carbamoyl-2-hydroxyethyl)ureido)pyridin-4-yloxy)-lH-indole-l- 
carboxylic acid methylamide; 

( 1 4) 5-(2-(3-(( 1 R)- 1 -carbamoyl -2-hydroxyethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(15) (2S)-2-(3-(4-(l-methylcarbamoyl-lH-indol-5-yloxy)pyridin-2-yl)ureido)-l > 5- 
pentanedicarboxylic acid diamide; 

(16) (2S)-2-(3-(4-(l-methylcarbamoyl-lH-indol-5-yloxy)pyridin-2- 
yl)ureido)succinamide; 

(17) 5-(2-(3-((lS)-l-cyclopropylcarbamoyl-2-hydroxyethyl)ureido)pyridin-4-yloxy)- 
1 H-indole- 1 -carboxylic acid methylamide; 

(18) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-pyrrolidin-l-ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(19) 5-(2-(3-((lR)-l-hydroxymethyl-2-oxo-2-pyrrolidin-l-ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(20) 5-(2-(3-(( 1 S)- 1 -hydroxymethyl-2-oxo-2-piperidin- 1 -ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 
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(2 1 ) 5-(2-(3-(( 1 R)- 1 -hydroxymethyl-2-oxo-2-piperidin- 1 -ylethyl)ureido)pyridin-4- 
yloxy)-lH-indole-l-carboxylic acid methylamide; 

(22) 5-(2-(3-(( 1 S)- 1 -hydroxymethyl-2-(4-hydroxypiperidin- 1 -yl)-2- 
oxoethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic acid methylamide; 

(23) 5<2-(3-((lS)-l-hydroxymethyl-2-(morpholin-4-yl)-2-oxoethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1-carboxylic acid methylamide; 

(24) 5 -(2-(3-(2-cyclopropylcarbamoylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1- 
carboxylic acid methylamide; 

(25) 5-(2-(3-(3-oxo-3-(pyirolidin-l-yl)propyl)ureido)pyridin-4-yloxy)-^ 
carboxylic acid methylamide; 

(26) 5-(2-(3-(3-(4-hydroxy-4-methylpiperidin-l-yl)-3-oxopropyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1-carboxylic acid methylamide; 

(27) N 1 -ethyl-5-(2-(((2-ethoxyethyl)amino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(28) Nl-methyl-5-(2-((4-(2-hydroxy-2-methylpropionyl)piperazin-l- 
y l)carbony l)amino-4-pyridy l)oxy- 1 H- 1 -indolecarboxamide ; 

(29) Nl-methyl-5-(2-((3-(diethylamino)propylamino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide; 

(30) Nl-methyl-5-(2-(((3-(4-hydroxypiperidino)propyl)amino)carbonyl)amino-4- 
pyridy l)oxy- 1 H- 1 -indolecarboxamide; 

(31) Nl -methyl-5-(2-(((3-(4-methylpiperazin-l -yl)propyl)amino)carbonyl)amino-4- 
pyridy l)oxy- 1 H- 1 -indolecarboxamide ; 

(32) 5-(2-(3-(4-oxo-4-(pyrrolidin- 1 -yl)butyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(33) 5-(2-(3-(3-(cyclopropylcarbamoyl)propyl)ureido)pyridin-4-yloxy)-l H-indole- 1- 
carboxylic acid methylamide; 

(34) 5-(2-(3-(4-(4-hydroxy-4-methylpiperidin-l-yl)-4-oxobutyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1-carboxylic acid methylamide; 

(35) 5 -(2-(3 -(3 -(diethy lcarbamoy l)propy l)ureido)pyridin-4-y loxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(36) 5 -(2-(3 -(3 -(methy lcarbamoy l)propyl)ureido)pyridin-4-y loxy)- 1 H-indole- 1 - 
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(37; 
(38; 
(39; 
(4o; 

(4i; 

(42; 
(43; 
(44; 
(45; 
(46; 
(47; 
(48; 
(49; 
(so; 
(5i; 



carboxylic acid methylamide; 

N 1 -methyl-5 -(2-(pyrrolidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

N 1 -methyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

N 1 -methyl-5-(2-((4-hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

N 1 -methyl-5-(2-(4-oxopiperidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

5 -(2-(((4-hydroxy-4-methy lpiperidin- 1 -yl)carbony l)amino)pyridin-4-yloxy)-lH- 
indole-1 -carboxylic acid methylamide; 

N 1 -methyl-5-(2-((4-( 1 -hydroxy- 1 -methylethyl)piperidino)carbonyl)amino-4- 
pyridy l)oxy- 1 H- 1 -indolecarboxamide; 

5-(2-(((4-(3-methylcarbamoylpropyl)piperidin-l-yl)carbonyl)amino)pyridin-4- 
yloxy)-lH-indole-l -carboxylic acid methylamide; 

5-(2-(((4-(3-carbamoylpropyl)piperidin-l-yl)carbonyl)amino)pyridin-4-yloxy)- 
lH-indole-1 -carboxylic acid methylamide; 

5-(2-((4-((pyrrolidin- 1 -yl)carbonyl)piperidin- 1 -yl)carbonylamino)pyridin-4- 
yloxy)-lH-indole-l -carboxylic acid methylamide; 

N 1 -methyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide ; 

N 1 -methyl-5-(2-(((4-(piperidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

N 1 -methyl-5-(2-((4-ethylpiperazin- 1 -yl)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

N 1 -methyl-5-(2-((4-(2-hydroxyethyl)piperazin- 1 -yl)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

Nl-methyl-5-(2-((3-methylsulfonylpropylamino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide; 

N 1 -methyl-5-(2-((4-(2-dimethylaminoacetyl)piperazin- 1 -yl)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide; 
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(52) N 1 -methyl-5-(2-((4-cyclohexylpiperazin- 1 -y l)carbony l)amino-4-pyridy l)oxy- 1 H- 
1 -indolecarboxamide; 

(53) N4-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide; 

(54) Nl-methyl-5-(2-((l ? l-dioxothiomorpholin-4-ylcarbonyl)amino)pyridin-4-yloxy)- 
1 H- 1 -indolecarboxamide; 

(55) 5-(2-(3 -(( 1 R)- 1 -hy droxymethy l-2-oxo-2-pyrrolidin- 1 -y lethy l)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid ethylamide; 

(56) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo 

y loxy)- 1 H-indole- 1 -carboxylic acid ethylamide; 

(57) 5-(2-(3-((lR)-l-hydroxymethyl-2-oxo-2-piperidin-l-ylethyl)ure^o)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid ethylamide; 

(58) 5-(2-(3 -(( 1 S)- 1 -hydroxymethy l-2-oxo-2-piperidin- 1 -ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid ethylamide; 

(59) 5-(2-(3-(2-(4-hydroxy-4-methylpiperidin-l-yl)-2-oxoethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid ethylamide; 

(60) N 1 -ethyl-5-(2-((((l -methyl -4-piperidyl)methyl)amino)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide ; 

(61) N 1 -ethyl-5-(2-(((2-diethylamino)ethyl)amino)carbonyl)amino-4-pyridyl)oxy- 1 H- 
1 -indolecarboxamide; 

(62) Nl-ethyl-5-(2-(((2-(morpholin-4-yl)ethyl)amino)carbonyl)amino-4-pyridyl)oxy- 
1H-1 -indolecarboxamide; 

(63) N 1 -ethyl-5-(2-(((2-(4-hydroxypiperidino)ethyl)amino)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(64) N 1 -methy 1-5 -(2-(((2-(4-hydroxypiperidino)ethy l)amino)carbony l)amino-4- 
pyridy l)oxy- 1 H- 1 -indolecarboxamide ; 

(65) Nl-ethyl-5-(2-((3-(diethylamino)propylamino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide ; 

(66) Nl-ethyl-5-(2-(((3-(morpholin-4-yl)propyl)amino)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(67) Nl-ethyl-5-(2-(((3-(4-methylpiperazin-l-yl)propyl)amino)carbonyl)amino-4- 
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(68; 
(69; 
(7o; 

(7i; 
(72; 
(73; 
(74; 
(75; 
(76; 
(77; 
(78; 
(79; 
(so; 
(8i; 
(82; 



pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

N 1 -cyclopropyl-5 -(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 - 

yl)carbonyl)amino)pyridin-4-yloxy)- 1H- 1 -indolecarboxamide; 

5-(2-(3-(( 1 R)- 1 -hydroxymethyl-2-oxo-2-pyrrolidin- 1 -ylethyl)ureido)pyridin-4- 

yloxy)-lH-indole-l-carboxylic acid cyclopropylamide; 

5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-pyrrolidin-l-ylethyl)ureido)pyridin^ 

yloxy)-l H-indole- 1 -carboxylic acid cyclopropylamide; 

5-(2-(3-(2-oxo-2-(pyrrolidin-l-yl)ethyl)ureido)pyridin-4-yloxy)-lH4ndole-l- 

carboxylic acid cyclopropylamide; 

5-(2-(3-(3-oxo-3-(pyrrolidin- 1 -yl)propyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid cyclopropylamide; 

5-(2-(3-((lR)-l-hydroxymethyl-2-oxo-2-piperidin-l-ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid cyclopropylamide; 
5-(2-(3-(( 1 S)- 1 -hydroxymethyl-2-oxo-2-piperidin- 1 -ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid cyclopropylamide; 

Nl-phenyl-5-(2-(((3-(diethylamino)propyl)amino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide; 

Nl-phenyl-5-(2-(((3-(4-methylpiperazin-l-yl)propyl)amino)carbonyl)amino-4- 
pyridyl)oxy-lH-l -indolecarboxamide; 

Nl -ethyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

5-(2-(((4-hydroxy-4-methylpiperidin- 1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 
indole-1 -carboxylic acid ethylamide; 

N 1 -ethy 1-5 -(2-((4-hydroxypiperidin- 1 -yl)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

N 1 -ethyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide ; 

N 1 -ethyl-5-((2-((pyrrolidin- 1 -ylcarbonyl)amino)-4-pyridyl)oxy)- 1 H- 1 - 
indolecarboxamide; 

N4-(4-((l-(ethylamino)carbonyl-lH-5-indolyl)oxy)-2-pyridyl)-4- 
morpholinecarboxamide; 
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(83) Nl-ethyl-5-(2-((l , 1 -dioxothiomorpholin-4-ylcarbonyl)amino)pyridin-4-yloxy)- 
1 H- 1 -indolecarboxamide; 

(84) N 1 -ethyl-5-(2-((methoxylamino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(85) Nl-cyclopropyl-5-(2-((4-hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy-lH- 
1 -indolecarboxamide; 

(86) N 1 -cyclopropyl-5-(2-(((4-hydroxy-4-methylpiperidin- 1 - 
yl)carbony l)amino)pyridin-4-yloxy)- 1 H- 1 -indolecarbox-amide ; 

(87) N4-(4-(l-(cyclopropylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide; 

(88) N 1 -cyclopropyl-5-(2-((pyrrolidin- 1 -ylcarbonyl)amino)-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(89) N 1 -cyclopropyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(90) N4-(4-(l-(cyclopentylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl>~4- 
morpholinecarboxamide; 

(91) 5 -(2-(((4-hydroxypiperidin- 1 -yl)carbonyl)amino)pyridin-4-y loxy)- 1 H-indole- 1 - 
carboxylic acid cyclopentylamide; 

(92) N 1 -cyclopentyl-5-(2-((4-(pyirolidin- 1 -yl)piperidin- 1 -ylcarbonyl)amino)pyridin- 
4-yloxy)- 1 H- 1 -indolecarboxamide; 

(93) Nl-(3-methylbutyl)-5-(2-(((4-(pyrrolidin-l-yl)piperidin-l- 

y l)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecarboxamide ; 

(94) Nl-(3-methylbutyl)-5-(2-((4-(hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide; 

(95) N4-(4-(l-((3-methylbutyl)amino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide; 

(96) N 1 -( 1 -ethylpropyl)-5 -(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)amino)pyridin-4-yloxy)-lH-l -indolecarboxamide; 

(97) Nl-(l-ethylpropyl)-5-(2-((4-hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy- 
1 H- 1 -indolecarboxamide; 

(98) N4-(4-( 1 -(( 1 -ethylpropyl)amino)carbonyl- 1 H-5 -indoly l)oxy-2-pyridy l>-4- 
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morpholinecarboxamide; 

(99) N4-(4-(l-((l-pentyl)amino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide; 

( 1 00) N 1 -( 1 -penty l)-5-(2-(((4-hydroxypiperidin- 1 -y l)carbony l)amino)pyridin-4-y loxy)- 
1 H- 1 -indolecarboxamide; 

(101) Nl -(1 -pentyl)-5-(2-((4-(pyrrolidin- 1 -yl)piperidin-l -ylcarbonyl)amino)pyridin-4- 
y loxy)- 1 H- 1 -indolecarboxamide ; 

(±£2) — Nl methyl 3 chloro 5 (2 (((3 (diethylamino)propyl)amino)carbonyl)amino 1 

pyridyl)oxy 1H 1 indolecarboxamid e ; 
(1-05) — Nl methyl 3 chloro 5 (2 ((1 (pyrrolidin 1 yl)pip o ridino)carbonyl)amino A 

pyridyl)oxy 1H 1 indolecarboxamid e ; 
(1-04) — Nl methyl 3 chloro 5 (2 ((1 hydroxypip o ridino)carbonyl)amino A pyridyl)oxy 

1H 1 indol e carboxamide; 
(105) Nl m e thyl 3 chloro 5 (2 (((3 (1 

hydroxypip e ridino)propyl)amino)carbonyl)amino 4 pyridyl)oxy 1H 1 

indol e carboxamid e ; 

(W6) — Nl methyl 3 chloro 5 (2 ((4 (2 hydroxyothyl)pip c razin 1 yl)carbonyl)amino 4 

pyridyl)oxy 1H 1 indolecarboxamide; 
(107) — N 4 (4 - (3 chloro 1 (m e thylamino)carbonyl 1H 5 indolyl)oxy 2 pyridyl) 1 

morpholinecarboxamid e ; 
(1-08) — Nl methyl 3 chloro 5 (2 ((4 ( e thylpip c razin 1 yl)carbonyl)amino 1 pyridyl)oxy 

1H 1 indolecarboxamid e ; 
(1-09) — Nl ethyl 3 chloro 5 (2 ((4 hydroxypiporidino)carbonyl)amino 1 pyridyl)oxy 

1H 1 indolecarboxamid e ; 
(110) Nl e thyl 3 chloro 5 (2 (((3 (1 

hydroxypip e ridino)propyl)amino)carbonyl)amino ■ 4 ■ pyridyl)oxy 1 H 1 

indolecarboxamid e ; 

(H4-) — Nl ethyl 3 chloro 5 (2 (((3 (di e thylamino)propyl)amino)carbonyl)amino A 

pyridyl)oxy 1H 1 indol e carboxamid e ; 
(445) — Nl,3 dimethyl 5 (2 ((4 hydroxypipcridino)carbonyl)amino 1 pyridyl)oxy 1H 1 

indol e carboxamid e ; 
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443) — Nl,3 dim e thyl 5 (2 ((4 (pyrrolidin 1 yl)piporidino)carbonyl)amino 1 

pyridyl)oxy 1H 1 indol e carboxamid e ; 

444) — Nl cylopropyl 5 (2 (( 4 hydroxypip e ridino)carbonyl)amino 4- pyridyl)oxy 3 

m e thyl - 1H 1 indol e carboxamid e ; 

445) — Nl cylopropyl 5 (2 ((4 (2 hydro xy e thyl)pip e razin 1 yl)carbonyl)amino 4 

pyridyl)oxy 3 m e thyl 1 H 1 indol e carboxamid e ; 

116) Nl -methyl-5-(2-((methylamino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

1 1 7) Nl -methyl-5-(2-((diethylamino)carbonyl)amino-4-pyridyl)oxy- 1H-1 - 
indolecarboxamide ; 

118) N 1 -(2-propynyl)-5-(2-((pyrrolidin- 1 -yl)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

119) N 1 -methyl-5-(2-(azetidin- 1 -ylcarbony l)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide ; 

1 20) Nl -ethyl-5-(2-(azetidin-l -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

121) N 1 -cy clopropy 1-5 -(2-(azetidin- 1 -ylcarbony l)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

122) Nl-methyl-5-(2-(((4-(morpholin-4-yl)piperidin-l-yl)carbonyl)amino)pyridin-4- 
y loxy)- 1 H- 1 -indolecarboxamide ; 

123) N 1 -methyl-5-(2-(((4-(azetidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

1 24) N 1 -methyl-5-(2-(((4-(diethy lamino)piperidin- 1 -y l)carbony l)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide ; 

125) N 1 -methyl-5-(2-(((4-(4-hydroxypiperidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)amino)pyridin-4-yloxy)-lH-l -indolecarboxamide; and 

426) N 1 -propy 1-5 -(2-(pyrrolidin- 1 -ylcarbony l)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide . 



32. 



Currently amended) A compound according to claim 1 , a salt of the compound, or a 



hydrate of the foregoing, wherein the compound is a compound selected from a group consisting 
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(1) 5-(2-(3-(2-oxo-2-(pyrrolidin-l-yl)e%^ 
carboxylic acid methylamide; 

(2) 5-(2-(3-carbamoylmethylureido)pyridin-4-yloxy)-lH-indole-l -carboxylic acid 
methylamide; 

(3) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-pyrrolidin-l-ylethyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(4) Nl-methyl-5-(2-((4-(2-hydroxy-2-methylpropionyl)piperazin-l- 
yl)carbonyl)amino-4-pyridyl)oxy-lH-l-indolecarboxamide; 

(5) 5-(2-(3-(4-oxo-4-(pyrrolidin- 1 -yl)buty l)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(6) 5-(2-(3-(3-(cyclopropylcarbamoyl)propyl)ureido)pyridin-4-yloxy)-l H-indole- 1- 
carboxylic acid methylamide; 

(7) 5-(2-(3-(4-(4-hydroxy-4-methylpiperidin- 1 -yl)-4-oxobutyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(8) 5-(2-(3-(3-(methylcarbamoyl)propyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 - 
carboxylic acid methylamide; 

(9) N 1 -methyl-5-(2-(pyrrolidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(10) Nl -methyl-5-(2-((4-hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide ; 

(11) N 1 -methyl-5-(2-(4-oxopiperidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

( 1 2) 5 -(2-(((4-hydroxy-4-methy lpiperidin- 1 -y l)carbony l)amino)pyridin-4-y loxy)- 1 H- 
indole-1 -carboxylic acid methylamide; 

(13) 5-(2-(((4-(3-methylcarbamoylpropyl)piperidin-l-yl)carbonyl)amino)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide; 

(14) 5-(2-(((4-(3-carbamoylpropyl)piperidin-l-yl)carbonyl)amino)pyridin-4-yloxy)- 
1 H-indole- 1 -carboxylic acid methylamide; 

(15) N 1 -methy l-5-(2-(((4-(pyrrolidin- 1 -y l)piperidin- 1 -y l)carbony l)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide ; 
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(16) N 1 -methyl-5-(2-(((4-(piperidin- 1 -y l)piperidin- 1 -yl)carbony l)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

(17) Nl-methyl-5-(2-((3-methylsulfonylpropylamino)carbonyl)amino-4-^ 
1 H- 1 -indolecarboxamide ; 

(18) N4-(4-(l -(methylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide; 

(19) N 1 -cyclopropyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 - 
yl)carbonyl)amino)pyridin-4-yloxy)- 1H- 1 -indolecarboxamide; 

(20) 5-(2-(((4-hydroxy-4-methylpiperidin-l-yl)carbonyl)amino)pyridin-4-yloxy)-lH- 
indole-l-carboxylic acid ethylamide; 

(21) N 1 -ethyl-5-(2-((4-hydroxypiperidin- 1 -yl)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(22) N 1 -ethyl-5 -((2-((pyrrolidin- 1 -ylcarbonyl)amino)-4-pyridyl)oxy)- 1 H- 1 - 
indolecarboxamide ; 

(23) N4-(4-(( 1 -(ethylamino)carbonyl- 1 H-5-indolyl)oxy)-2-pyridyl)-4- 
morpholinecarboxamide; 

(24) N 1 -cyclopropyl-5-(2-((pyrrolidin- 1 -ylcarbonyl)amino)-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(25) Nl m e thyl 3 chloro 5 - (2 ((4 hydroxypip e ridino)carbonyl)amino 1 pyridyl)oxy 

1H 1 indol e carboxamid e ; 

(26) N 1 -methy 1-5 -(2-((methylamino)carbonyl)amino-4-pyridy l)oxy- 1 H- 1 - 
indolecarboxamide; 

(27) N 1 -methyl-5-(2-((diethylamino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(28) N 1 -(2-propynyl)-5-(2-((pyrrolidin- 1 -yl)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(29) N 1 -methyl-5-(2-(azetidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide ; 

(30) N 1 -ethyl-5 -(2-(azetidin- 1 -y lcarbony l)amino-4-pyridy l)oxy- 1 H- 1 - 
indolecarboxamide ; 

(31) N 1 -cyclopropyl-5-(2-(azetidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H - 1 - 
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indolecarboxamide ; 

(32) Nl -methyl-5-(2-(((4-(morpholin-4-yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

(33) N 1 -methyl-5-(2-(((4-(azetidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

(34) Nl-methyl-5-(2-(((4-(diethylamino)piperidin-l-yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide ; 

(35) Nl -methyl-5-(2-(((4-(4-hydroxypiperidin- 1 -yl)piperidin-l - 
yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecarboxamide; and 

(36) N 1 -propyl-5-(2-(pyrrolidin- 1 -ylcarbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide. 

33. (Original) A compound according to claim 1, a salt of the compound, or a hydrate of the 
foregoing, wherein the compound is a compound selected from a group consisting of 

( 1 ) 5-(2-(((4-hydroxy-4-methylpiperidin- 1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 
indole-l-carboxylic acid methylamide; 

(2) N 1 -methyl-5-(2-((4-hydroxypiperidino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 - 
indolecarboxamide; 

(3) N 1 -methyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; 

(4) N 1 -methyl-5-(2-(((4-(piperidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide; and 

(5) N4-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide. 

34. (Previously presented) A pharmaceutical composition comprising a compound according 
to claims 1 or 2 and a pharmaceutical adjuvant. 

35. through 53. (Canceled). 

54. (New) A compound according to claim 1, a salt or hydrate thereof, wherein the 
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compound is N 1 -methyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide. 

55. (New) A compound according to claim 1, a salt or hydrate thereof, wherein the 
compound is N 1 -methy 1-5 -(2-(((4-(piperidin- 1 -yl)piperidin- 1 -yl)carbonyl)amino)pyridin-4- 
yloxy)- 1 H- 1 -indolecarboxamide. 

56. (New) A compound according to claim 1, a salt or hydrate thereof, wherein the 
compound is N4-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4- 
morpholinecarboxamide. . . . 
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REMARKS 



In this response, Applicants amend claims 1, 2, and 8, cancel claims 5, 7, 10, 12, 13, and 
35-53 to delete reference to non-elected subject matter. The deletion and cancellation of this 
subject matter is without prejudice to Applicants' ability to file and obtain patent protection for 
this subject matter in applications claiming priority to the present application under 35 U.S.C. 
§120. In this response, Applicants add new claim 54-56. Accordingly, claims 1-4, 6, 8-9, 11, 
14-34, and 54-56 are pending and under consideration. Applicants respectfully submit that these 
amendments to the claims are all supported by the originally filed application. Support for new 
claims 54-56 is found in originally filed claim 33 as compounds (3), (4), and (5). 

Claim Rejections under 35 U.S.C. §_ 102(b) 

Claims 1-9, 1 1-15, and 31-44 in part are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Funahashi et al, WO 2002032872 ("Funahashi"). The Examiner asserts that 
"Applicants] cannot rely upon the foreign priority papers to overcome this rejection because a 
translation of said papers has not been made of record in accordance with 37 CFR 1 .55." 

Applicants respectfully traverse. Applicants respectfully point out to the Examiner that the j 
present application claims priority to Japanese patent application P2002-253123, filed August 
30, 2002, and also to United States Provisional Application 60/464,690, filed April 22, 2003. 
Applicants respectfully point out to the Examiner that the Funahashi application published on 
April 25, 2002. Applicants respectfully submit that the Funahashi publication cannot be a proper 
102(b) reference because that publication date is not "more than one year prior to the date of the 
application for patent in the United States" as required under 35 U.S.C. § 102(b). Specifically, 
the date of the Funahashi publication is within 1 year of the filing of the United States 
Provisional Application 60/464,690 to which the present application claims priority. Applicants 
submit herewith English translations of both priority applications (JP 2002-253123 and US 
60/464,690). Accordingly, Applicants respectfully request that this rejection be withdrawn. 
No new matter has been added. 

l 
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SPECIFICATION 

TITLE OF INVENTION 

NITROGEN-CONTAINING AROMATIC DERIVATIVES 
Related Applications 

5 

[0001] This application claims the benefit of U.S. 
Provisional Application No. 60/464690, filed April 22, 

2003V 

^ BACKGROUND OF THE INVENTION | < ^ ^ ^ 



Field of the Invention ^ £T3 



[0002] The present invention relates to novel compounds 
effective for prevention and treatment of various 
diseases associated with abnormal angiogenesis , and to 
15 the medical compositions such as angiogenesis 

inhibitors and antitumor agents containing the novel 
compounds . 



Related Background of the Invention 



20 [0003] Angiogenesis is an essential biological 

phenomenon for fetal vascular formation and 
morphological and functional development of organs. 
New blood vessels are assembled through several 
processes including endothelial cell migration, 

25 proliferation and tube formation, and the participation 

of mast cells, lymphocytes, interstitial cells and the 
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like has been shown to be important in this process 
(non-patent literature 1) . 



[0004] A multiple in vivo angiogenesis-stimulating 
5 factors have been identified, particularly Vascular 

Endothelial Growth Factor (hereinafter abbreviated as 
"VEGF") and Fibroblast Growth Factor (hereinafter 
abbreviated as "FGF") are reported to enhance 
angiogenesis (non-patent literature 2 and 3) . 

10 

[0005] Although physiological angiogenesis occurs at 
the time of healing of wound or in a female estrous 
cycle in adult individuals, it is known that 
pathological increase in angiogenesis in adult 

15 individuals is involved in onset or progression of 

various disease. Specific diseases associated with 
abnormal angiogenesis include cancer, rheumatoid 
arthritis, atherosclerosis, diabetic retinopathy, 
angioma, psoriasis, and the like (non-patent literature 

20 4). In particular, a literature has indicated 

angiogenesis dependency for solid tumor growth, and 
angiogenesis inhibitors are therefore promising as new 
therapeutic agents for intractable solid tumors (non- 
patent literature 5) . 

25 

[0006] Patent literature 1 and 2 are provided as prior 
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arts with regard to 6-membered nitrogen-containing 
aromatic derivatives bonded with substituted indole. 

[0007] Although patent literature 1 describes indole 
derivatives which suppress VEGF-stimulated angiogenesis 
based on a selective tyrosine kinase inhibition, the 
pharmacological test results on their inhibition action 
are not disclosed. Although patent literature 2 
describes pyridine derivatives bonded with indole ring 
via an oxygen atom at the 4-position, neither the 
compound according to the present invention nor their 
inhibiting actions on FGF-stimulated angiogenesis are 
disclosed. 

[0008] [patent literature 1] WO 02/16348 
[patent literature 2] WO 02/32872 

[non-patent literature 1] J. Biol. Chem. , 2 67 , 
10931, 1992. 

[non-patent literature 2] Endocrinology, 133 , 
848, 1993. 

[non-patent literature 3] Biochem. Biophys . Res. 
Commun., 147 , 876, 1987. 

[non-patent literature 4] N. Engl. J. Med., 333 , 
1757, 1995. 

[non-patent literature 5] J. Natl. Cancer Inst., 
82_, 4, 1990 . 
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L 



SUMMARY OF THE INVENTION 



£3 



[0009] It is an object of the present invention to 
investigate and discover angiogenesis-inhibiting 
5 compounds which: (1) exhibit antitumor activity by 

strongly suppressing both of angiogenesis included by 
VEGF and FGF which are major in vivo angiogenesis 
factors, (2) are highly useful as drug materials in 
terms of their properties, biokinetics and safety, and 
10 (3) are useful for amelioration, prevention and 

treatment of various diseases associated with abnormal 
increase in angiogenesis. 



[0010] As a result of much diligent research in light 
15 of the circumstances described above, the present 

inventors have succeeded in synthesizing novel pyridine 
derivatives and pyrimidine derivatives represented by 
the following general formula (I) , salts thereof, or 
hydrates of the foregoing. At the same time, the 
20 inventors have completed the present invention upon 

discovering that these compounds, the salts thereof, or 
the hydrates of the foregoing exhibit an excellent 
angiogenesis-inhibiting effect . 

25 [0011] Specifically, the present invention provides the 

f ollowings : 
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<1> a compound represented by the general formula: 



wherein Xi represents a nitrogen atom or a group 
represented by the formula -CRi 0 =, X 2 represents a 
nitrogen atom or a group represented by the formula - 
CRii=, and Xi and X 2 do not represent a nitrogen atom at 
the same time; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl 
group, a sulfonyl group, or a group represented by the 
formula -NR Y - (wherein R Y represents a hydrogen atom or 
a Ci-6 alkyl group) ; 

Ri represents an optionally substituted Ci-6 alkoxy 
group, an optionally substituted C 6 ~io aryloxy group, a 
group represented by the formula ~NRi2 a Ri2b/ a group 
represented by the formula: 



(wherein Y A i and Y A 2 each independently represent a 



group represented by the formula -A10-A11-A12 (wherein 



A10 represents a single bond or an optionally 



substituted Cl-6 alkylene; An represents a single bond, 



an oxygen atom, a carbonyl group or a sulfonyl group; 
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10 



and A12 represents a hydrogen atom, a Ci_ 6 alkyl group, <=s^=» 
a C 2 -6 alkenyl group, a C 2 -6 alkynyl group, a C 3 - 8 
cycloalkyl group, a C 6 -io aryl group, a 5- to 10- 



meinbered heteroaryl group, a group represented by the 
formula -NR A i 0 R A ii, a group represented by the formula - 
OR A i2 (wherein R A i 0 , R A n and R Ai2 each independently 



represent a hydrogen atom, a Cl-6 alkyl group or C 3 - 8 
cycloalkyl group) or a group represented by the 



formula : 




(wherein e represents 1 or 2 ; Z represents an oxygen 



atom, a group represented by the formula -CR X 7Rx8~ or a 



group represented by the formula -NR X 9~; Rx7, Rxs and R X 9 



each independently represent a hydrogen atom, a 
15 hydroxyl group or a Ci- 6 alkyl group) ) ; and Y A3 

represents a hydrogen atom or an optionally substituted 



Ci_6 alkyl group) or a group represented by the formula: 

(wherein Tl represents an optionally substituted 5- to 
20 10- membered aromatic heterocycle which may have X in 

the ring or an optionally substituted 3- to 10- 
membered heterocycle which may have X in the ring) ; 
R3/ R<i, Rsf R6/ R7, Re/ Rio and Rn each independently 
represent a hydrogen atom, a halogen atom, a cyano 
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group, an optionally substituted Ci-6 alkyl group, an 
optionally substituted C 2 -6 alkenyl group, an optionally 
• substituted C 2 -6 alkynyl group, an optionally 
substituted C 3 _ 8 cycloalkyl group, a group represented 
5 by the formula -CO-R13, a group represented by the 

formula -NR14-CO-R13, a group represented by the formula 
-SO2-R15, a group represented by the formula -NRi 4 -S0 2 - 
R15, or a group represented by the formula -NRi6 a Ri6b/" 
R 9 represents a group represented by the formula - 
10 NRi 6a Ri6b or a group represented by the formula: 



-N0 



(wherein T2 represents an optionally substituted 5- to 
10- membered aromatic heterocycle or an optionally 
substituted 3- to 10- membered heterocycle); 
15 Ri2a and Ri 2b each independently represent a hydrogen 

atom, an optionally substituted Ci-e alkyl group, an 
optionally substituted C3-6 alkenyl group, an optionally 



substituted C3-6 alkynyl group, an optionally 



substituted C 3 - 8 cycloalkyl group, an optionally 
20 substituted 3- to 10- membered heterocyclic group, or 

an optionally substituted Ci_ 6 alkoxy group; 
R13 represents a hydrogen atom, an optionally 
substituted Ci-e alkyl group, an optionally substituted 
C 2 -6 alkenyl group, an optionally substituted C 2 -e 
25 alkynyl group, an optionally substituted C3-8 cycloalkyl 



el 
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group, an optionally substituted C6-10 aryl group, an 
optionally substituted 5- to 10- membered heteroaryl 
group, an optionally substituted 3- to 10- membered 
heterocyclic group, an optionally substituted Ci- 6 
alkoxy group, an optionally substituted C6-10 aryloxy 
group, a group represented by the formula -NRi 2a Ri 2 b, or 
a group represented by the formula: 



(wherein T2 represents an optionally substituted 5- to 
10- membered aromatic heterocycle or an optionally 
substituted 3- to 10- membered heterocycle) ; 
R2 and R i4 each independently represent a hydrogen atom, 
an optionally substituted C1-6 alkyl group, an 
optionally substituted C 2 _ 6 alkenyl group, an optionally 
substituted C 2 ~ 6 alkynyl group, an optionally 
substituted C 3 _ 8 cycloalkyl group, or a group 
represented by the formula -CO-R13; 

R15 represents an optionally substituted Ci-e alkyl 
group, an optionally substituted C 2 _ 6 alkenyl group, an 
optionally substituted C 2 -6 alkynyl group, an optionally 
substituted C 3 _ 8 cycloalkyl group, an optionally 
substituted C 6 -io aryl group, an optionally substituted 
5- to 10- membered heteroaryl group, or an optionally 
substituted 3- to 10- membered heterocyclic group; 
Ri6a and Ri 6 b each independently represent a hydrogen 



— N 
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10 



15 



20 



atom, an optionally substituted Ci-6 alkyl group, an 
optionally substituted C 3 -e alkenyl group, an optionally 
substituted C 3 -e alkynyl group, an optionally 
substituted C 3 - 8 cycloalkyl group, an optionally 
substituted C 6 -io aryl group, an optionally substituted 
5- to 10- membered heteroaryl group, an optionally 
substituted 3- to 10- membered heterocyclic group, or 
an optionally substituted Ci_ 6 alkoxy group; and 
X represents an oxygen atom, a sulfur atom, a carbonyl 
group, a sulfonyl group, a group represented by the 
formula -CR x iRx2-, or a group represented by the formula 
-NR X 3- (wherein R X i, Rx2 and R x3 each independently 
represent a hydrogen atom or a group represented by the 
formula -A 1 -A 2 -A 3 (wherein Ai and A 2 each independently 
represent a single bond, an optionally substituted Ci_ 6 
alkylene group or a carbonyl group; and A 3 represents a 
hydrogen atom, a C 3 . 8 cycloalkyl group, a group 
represented by the formula -NR A1 R A2 , or the formula -OR A3 
(wherein, R A i, R A 2 and R A3 each independently represent a 
hydrogen atom or a Ci_ 6 alkyl group) , or an optionally 
substituted group represented by the formula: 




(wherein a represents 1 or 2))), 



a salt thereof, or a hydrate of the foregoing; 



<2> a compound represented by the general formula: ^=3. G iO 
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wherein Xi, X 2 , Y, Ri, R 2 , R3, FU/ R5/ ^6/ R7, Re and R 9 
represent the same definitions as X lr X 2 , Y, Ri, R 2 , R3/ 
R4/ Rsf R6/ R7/ ^8 and R 9 in <1>, respectively, 
5 a salt thereof, or a hydrate of the foregoing; 

<3> a compound according to <1> or <2>, a salt of the ' / 

compound, or a hydrate of the foregoing, wherein Y 
represents an oxygen atom, a group represented by the 
formula -NH-, or a group represented by the formula - 
10 N(CH 3 )-; 

<4> a compound according to <1> or <2>, a salt of the 
compound, or a hydrate of the foregoing, wherein Y 
represents an oxygen atom; 

<5> a compound according to any of <1> to <4>, a salt 
15 of the compound, or a hydrate of the foregoing, wherein 

one of Xi and X 2 represents a group represented by the 
formula -CH= and the other represents a nitrogen atom; 
<6> a compound according to any of <1> to <4>, a salt 
of the compound, or a hydrate of the foregoing, wherein 
20 both Xi and X 2 represent a group represented by the 

formula -CH=; 

<7> a compound according to any of <1> to <6> , a salt 
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of the compound, or a hydrate of the foregoing, wherein 
R3/ R4/ Rsr R 6 and R 8 each represent a hydrogen atom, 
and R7 represents a hydrogen atom, a halogen atom or an 
optionally substituted Ci_ 6 alkyl group; 
5 <8> a compound according to any of <1> to <7>, a salt 

of the compound, or a hydrate of the foregoing, wherein 
R 9 represents a group represented by the formula -NHR17 
(wherein R17 represents an optionally substituted Ci_6 
alkyl group, a C 3 _6 alkynyl group, a C3-8 cycloalkyl 
10 group, an optionally substituted C6-10 aryl group or an 

optionally substituted 5- to 10- membered heteroaryl 
group) ; 

<9> a compound according to any of <1> to <7>, a salt 
of the compound, or a hydrate of the foregoing, wherein 
15 R9 represents a group represented by the formula - 

NRi 8a Ri8b (wherein Ri 8a and Ri 8 b each independently 
represent a C1-6 alkyl group) ; 

<10> a compound according to any of <1> to <7> , a salt 
of the compound, or a hydrate of the foregoing, wherein 
20 R 9 represents a group represented by the formula: 

(wherein bi represents 1 or 2; X represents the same 
definition as X in <1>) ; 

<11> a comp ound according to an y of <1> to <7>, a salt 
25 of the compound, or a hydrate of the foregoing, wherein 
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R 9 represents a group represented by the formula -NHR19 




(wherein R19 represen ts a C1-6 alkyl group, a C3-6 
alkynyl group, a C 3 _ 8 cycloalkyl group or a Ce-io aryl 
group) ; ^™ 
5 <12> a compound according to any of <1> to <11>, a salt 

of the compound, or a hydrate of the foregoing, wherein 
R 3 , R 4 , R 5 , R 6 , R 7 and R 8 each represent a hydrogen atom; 
<13>- a compound according to any of <1> to <12>, a salt 
of the compound, or a hydrate of the foregoing, wherein 

10 R 2 represents a hydrogen atom; 

<14> a compound according to any of <1> to <13>, a salt 
of the compound, or a hydrate of the foregoing, wherein 
R 9 represents a group represented by the formula -NHR 2 o 
(wherein R 2 o represents a methyl group, an ethyl group 

15 or a cyclopropyl group) ; 

<15> a compound ac cording to any of < 1> to <13>, a salt 
of the compound, or a hydrate of the foregoing, wherein 
R9 represents a group represented by the formula 
NH(CH 3 ); 

20 <16> a compound according to any of <1> to <15>, a salt 

of the compound, or a hydrate of the foregoing, wherein 
Ri represents a further optionally substituted group 
represented by the formula: 

25 (wherein b 2 represents 0, 1 or 2; and X represents the 
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same definition as X in <1>) ; 



&13 



<17> a compound according to any of <1> to <16>, a salt 2* 
of the compound, or a .hydrate of the foregoing, wherein 
Ri represents a group represented by the formula: 

A 



5 W 

(wherein X represents the same definition as X in <1>) ; 
<18>- a compound according to <17>, a salt of the / *2~ 

compound, or a hydrate of the foregoing, wherein X in 
the formula (IV) represents an oxygen atom; 
10 <19> a compound according to <17>, a salt of the | 2*- 

compound, or a hydrate of the foregoing, wherein X in 
the formula (IV) represents a group represented by the 
formula : 

RxA/ M 

15 (wherein R x4 represents a hydrogen atom or a group 

represented by the formula -A 4 -A 5 -A 6 (wherein A 4 and A 5 
each independently represent a single bond, an 
optionally substituted Ci- 6 alkylene or a carbonyl 
group; and A 6 represents a hydrogen atom, a C 3 _ 8 

20 cycloalkyl group or a group represented by the formula 

-NR A4 R A5 or the formula -OR A6 (wherein R A4 , R A5 and R A6 
each independently represent a hydrogen atom or a Ci- 6 
alkyl group) ) ) ; 

<20> a compound according to <17>, a salt of the ^ ^ / 2. 
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compound, or a hydrate of the foregoing, wherein X in 
the formula (IV) represents a group represented by the 
formula : 



(wherein R X 5 and R X 6 each independently represent a 
hydrogen atom or a group represented by the formula - 
A7-A8-A9 (wherein A7 and As each independently represent 
a single bond, an optionally substituted Ci_e alkylene 
group or a carbonyl group; and A 9 represents a hydrogen 
atom, a C3-8 cycloalkyl group, a group represented by 
the formula -NR A 7R A 8, or the formula -0R A 9 (wherein R A 7, 
R A s, and R A g each independently represent a hydrogen 
atom or a C1-6 alkyl group) , or a group represented by 
the formula : 



(wherein Ci represents 0, 1 or 2))); 

<21> a compound according . to <20>, a salt of the 
compound, or a hydrate of the foregoing, wherein one of 
R X 5 and R X 6 in the formula (VI) represents a hydroxyl 
group and the other represents a hydrogen atom or a C3-6 
alkyl group; 

<22> a compound according to <20>, a salt of the 
compound, or a hydrate of the foregoing, wherein one of 
Rxs or R X 6 in the formula (VI) represents a hydrogen 




R X6 



(VI) 
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atom and the other represents a group represented by 
the formula : 



(wherein C2 repre sents 1 or 2); ^ 

<23> a compound according to any of <1> to, <16> , a salt S 1*2- 

of the compound, or a hydrate of the foregoing, wherein 

Ri represents a group represented by the formula: 

<J (VII) 

RX51 RX61 

{ (wherein R x si and R X 6i each independently represent a * 
hydrogen atom or a group represented by the formula - 
A71-A81-A91 .(wherein A 7i and A 8 i each independently 
represent a single bond, an optionally substituted Ci_ 6 
alkylene group or a carbonyl group; and A91 represents 



a hydrogen atom, a C 3 _ 8 cycloalkyl group, a group 



represented by the formula -NRa7iRa81/ or the formula - 



0R A 9i (wherein R A 7i/ Rasi/ and R A 9i each independently 
represent a hydrogen atom or a Ci-e alkyl group) , or a 



group represented by the formula: 



MX. 

(wherein en represents 0, 1 or 2))); 

<2 4> A compound according to any of <1> to <15>, a salt 



e/B 



e/1 



of the compound, or a hydrate of the foregoing, wherein 
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Ri represents a group represented by the formula: 



e 




(wherein Y A i and Y A2 each independently represent a 
group represented by the formula -A10-A11-A12 (wherein 
Aio represents a single bond or an optionally 
substituted alkylene group; An represents a single 

bond, an oxygen -atom, a carbonyl group, or a sulfonyl 
group; and A 12 represents a hydrogen atom, a Ci_ 6 alkyl 
group, a C 2 - 6 alkenyl group, a C 2 ~6 alkynyl group, a C3-8 
cycloalkyl group, a Ce-io aryl group, a 5- to 10- 
membered heteroaryl group, a group represented by the 
formula -NR A i 0 R A ii, or the formula -OR A i 2 (wherein, R A iO/ 
R A n and R A12 each independently represent a hydrogen 
atom, a Ci- 6 alkyl group o r a C 3 _ 8 cycloalkyl group) , or 
a group represented by the formula: 



oxygen atom or a group represented by the formula - 



CRx7Rx8 _ or the formula -NR X 9~ (wherein R X 7, Rxs and R X 9 



each independently represent a hydrogen atom, a 



hydroxyl group or a Ci_ 6 alkyl group) ) ) ; and Y A3 



represents a hydrogen atom or an optionally substituted 



C1-6 alkyl group) ; 



<25> a compound according to <24>, a salt of the 




(wherein e represents 1 or 2; and Z represents an 
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10 



compound, or a 


hydrate of the foregoing, wherein one of c * sr " 


Y A i and Y A2 in 


the formula (VIII) represents a hydrogen 


atom and the 


other represents a group represented by 


the formula 


- (CH 2 ) 2-A13-A14 (wherein A i3 represents a 


single bond, a 


carbonyl group or a sulfonyl group; and 


A14 represents 


a C1-6 alkyl group, a group represented by 


the formula 


-NR A i 3 R A i4 (wherein R A13 and R Ai4 each 


independently 


represent a hydrogen atom, a C1-6 alkyl - 


group or a 


C 3 _ 8 cycloalkyl group) , or a group 


represented by 


the formula: 






(wherein e and Z represent the same definitions as e 


and . Z in <24>, respectively)) )); and Y A3 in the 


formula (VIII) 


represents a hydrogen atom; 



15 <26> a compound according to any of <1> to <15>, a salt 

of the compound, or a hydrate of the foregoing, wherein 



Ri represents a group represented by the formulas: 

^ ^ x o x &xf o x cf 

o 

(each of the foregoing members being optionally 
20 substituted with a group selected from Substituent 

Group Alpha, 
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wherein Substituent Group Alpha is a group consisting 
of a halogen atom, a hydroxyl group, a thiol group, a 
nitro group, a cyano group, a carboxyl group, an amino 
group, a Ci- 6 alkyl group, a C 3 - 8 cycloalkyl group, and a 
5 group represented by the formulas: 




(wherein R N i and R N 2 each independently represent a 



hydrogen atom or a Ci_e alkyl group) ) ; 



<27> a compound according to any of <1> to <15>, a salt 
10 of the compound, or a hydrate of the foregoing, wherein 



Ri represents a group represented by the formulas: 




<28> a compound according to any of <1> to <15>, a salt 
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of the compound, or a hydrate of the foregoing, wherein 
Ri represents a group represented by the formulas: 



en 



A 



N { N 

O 



HO 





N 



A 



N 



N 



or 





HO 



<29> a compound according to any of <1> to <15>, a salt 



of the compound, or a hydrate of the foregoing, whe rein 
Ri represents a group represented by the formulas: 



H 2 N 



.OH 



A 



10 



Me 



Me0 2 S' 



A 




<30> a compound according to <1> or <2>, a salt of the 



compound, or a hydrate of the foregoing, wherein the 
compound is represented by the general formula: 
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A 



o 



N 
H 




N 




(wherein Ri represents a group represented by the 



formulas : 



(each of the foregoing members being optionally 



substituted with a group selected from Substituent 



Group Beta, 



wherein Substituent Group Beta is a group consisting of 



a hydroxyl group, a Ci-6 alkyl group, a C 3 - 8 cycloalkyl 



group, and a group represented by the formulas: 



(wherein R Ni and R N2 each independently represent a 



hydrogen atom or a Ci- 6 alkyl group) ) ; and R 9 represents 
a group represented by the formula -NHR 2 o (wherein R 2 o 





0 
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represents a methyl group, an ethyl group or 
cyclopropyl group) ) ; 



<31> a compound according to <1>, a salt of the 
compound, or a hydrate of the foregoing, wherein the 
5 compound is a compound selected from a group consisting 

of 

(1) Nl- ethyl- 5- (2- ( (methoxylamino) carbonyl) amino- 4- 
pyrimidyl) oxy-lH- indole carboxamide, 

(2) 5-(6-(3-(3- 
10 diethylaminopropylamino) ureido) pyrimidin-4-yloxy ) -1H- 

indole-l-carboxylic acid methylamide, 

(3) 5- (6- ( ( (4-hydroxypiperidin-l-yl) carbonyl) amino) - 
pyrimidin-4-yloxy) -IH-indole-l-carboxylic acid 
methylamide, 

15 (4) 5- (6- ( (4 -pyrrol idin-l-yl) piperidin-1- 

yl) carbonylamino) pyrimidin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide, 

(5) 5- (2- (3- ( (1R) -l-carbamoyl-2- 
phenylethyl ) ureido) pyridin-4-yloxy ) - 1H- indole- 1- 

20 carboxylic acid methylamide, 

(6) 5- (2- (3- ( (IS) -l-carbamoyl-2- 
phenylethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide, 

(7) 5- (2- (3- (2-oxo-2- ( pyrrolidine 1- 
25 yl) ethyl) ureido) pyridin-4-yloxy ) -1H- indole- 1 -carboxylic 

acid methylamide, 



en 
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(8) 5- (2- (3- (2- (4-hydroxy-4-methylpiperidin-l-yl) -2- 
oxoethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide, 

(9) 5- (2- (3- ( (IS) -1-carbamoylethyl) ureido) pyridin-4- 
5 yloxy) -lH-indole-l-carboxylic acid methylamide, 

(10) 5- (2- (3- ( (IS) -l-carbamoyl-3- 
methylbutyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide, 

(11) 5- (2- (3-carbamoylmethylureido) pyridin-4-yloxy) -1H- 
10 indole-l-carboxylic acid methylamide , 

(12) 5- (2- (3-cyclopropylcarbamoylmethylureido) pyridin- 
4-yloxy) -lH-indole-l-carboxylic acid methylamide, 

(13) 5- (2- (3- ( (IS) -l-carbamoyl-2- 
hydroxyethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 

15 carboxylic acid methylamide, 

(14) 5- (2- (3- ( (1R) -l-carbamoyl-2- 
hydroxyethyl) ureido) pyridin-4-yloxy) -lH-indole-1- 
carboxylic acid methylamide, 

(15) (2S) -2- (3- (4- (l-methylcarbamoyl-lH-indol-5- 
2 0 yloxy) pyridin-2-yl ) ureido) -1, 5-pentanedicarboxylic acid 

diamide, 

(16) (2S) -2- (3- (4- (l-methylcarbamoyl-lH-indol-5- 
yloxy) pyridin-2-yl ) ureido) succinamide, 

(17) 5- (2 - (3- ( (IS) -l-cyclopropylcarbamoyl-2- 
25 hydroxyethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid methylamide, 
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(18) 5- (2- (3- ( (IS) -l-hydroxymethyl-2-oxo-2-pyrrolidin- 

1- ylethyl) ureido) pyridin- 4 -yloxy) -1H- indole- 1- 
carboxylic acid methylamide, 

(19) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-pyrrolidin- 
5 1-ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid methylamide, 

(20) 5- (2- (3- ( ( IS ) - 1-hydroxyme thy 1-2- oxo-2 -piper idin-1 - 
yl ethyl ) ureido ) py ridin- 4 - y 1 oxy )• -1H— indole- 1-oarboxylic 
acid methylamide, 

10 (21) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-piperidin-l- 

ylethyl ) ureido) pyridin-4-yloxy ) -1H- indole- 1-carboxy lie 
acid methylamide, 

(22) 5- (2- (3- ( (IS) -l-hydroxymethyl-2- (4- 
hydroxypiperidin-l-yl ) -2-oxoethyl ) ureido) pyridin-4- 

15 yloxy) -lH-indole-l-carboxylic acid methylamide , 

(23) 5- (2- (3- ( (IS) -l-hydroxymethyl-2- (morpholin-4-yl ) - 

2- oxoethyl) ureido) pyridin-4-yloxy ) -IH-indole-l- 
carboxylic acid methylamide, 

(24) 5-(2-(3-(2- 
2 0 cyclopropylcarbamoylethyl) ureido) pyridin-4-yloxy) -1H- 

indole-l-carboxylic acid methylamide, 

(25) 5- (2- (3- (3-oxo-3- (pyrrolidin-1- 
yl) propyl) ureido) pyridin-4-yloxy) -lH-indole-1- 
carboxylic acid methylamide, 

25 (26) 5- (2- (3- ( 3- ( 4-hydroxy-4-methylpiperidin-l-yl ) -3- 

oxopropyl) ureido) pyridin-4-yloxy ) - 1H- indole- 1 - 
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carboxylic acid me thy 1 amide , 

(27) Nl-ethyl-5- (2- ( ( (2- 
ethoxyethyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide, 

(28) Nl-methyl-5- (2- ( (4- (2-hydroxy-2- 
methylpropionyl) piperazin-l-yl ) carbonyl) amino-4- 



EZO 



pyridyl ) oxy-lH-l-indolecarboxamide, 

(29) Nl-methyl-5- (2- ( (3- 
(diethylamino) propylamino) carbonyl ) amino-4-pyridyl ) oxy- 

10 lH-l-indolecarboxamide, 

(30) Nl-methyl-5- (2- ( ( (3- (4- 
hydroxypiperidino) propyl) amino) carbonyl) amino-4- 
pyridyl) oxy-lH-l-indolecarboxamide, 

(31) Nl-methyl-5- (2- ( ( (3- ( 4-methylpiperazi n-l- ^ &2*> ) 
15 m yl) propyl) amino) carbonyl) amino- 4 -pyridyl) oxy-lH-1- 

indolecarboxamide, 

(32) 5- (2- (3- (4-OXO-4- (pyrrolidin-1- 
yl) butyl) ureido) pyridin-4-yloxy ) -1H- indole- 1 -carboxylic 
acid methylamide, 

20 (33) 5- (2- (3- (3- 

(cyclopropylcarbamoyl) propyl) ureido) pyridin-4-yloxy ) - 
lH-indole-l-carboxylic acid methylamide, 

(34) 5- (2- (3- (4- (4-hydroxy-4-methylpiperidin-l-yl) -4- 
oxobutyl) ureido) pyridin-4-yloxy ) -1H- indole- 1 -carboxylic 

25 acid methylamide, 

(35) 5- (2- (3- (3- 
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(diethylcarbamoyl) propyl) ureido) pyridin-4-yloxy ) -1H- 
indole-l-carboxylic acid methylamide, 

(36) 5- (2- (3- (3- (methylcarbamoyl) propyl) ureido) pyridin- 
4-yloxy ) -IH-indole-l-carboxylic acid methylamide, 
5 (37 ) Nl -methyl- 5- (2- ( pyrrol idin- 1-ylcarbonyl ) amino- 4- 

pyridyl ) oxy-lH-l-indolecarboxamide, 

(38) Nl -methyl -5- (2- ( piper idin- 1-ylcarbonyl ) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(39) Nl-methyl-5- (2- ( (4- 
10 hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide, 

(40) Nl-methyl-5- (2- ( 4-oxopiperidin-l-ylcarbonyl ) amino- 
4 -pyridyl) oxy-lH-l-indolecarboxamide , 

(41) 5- (2- ( ( ( 4-hydroxy-4-methylpiperidin-l- 
15 yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid methylamide, 

(42) Nl-methyl-5- (2- ( ( 4- ( 1-hydroxy-l- 
methylethyl) piperidino) carbonyl). amino-4-pyridyl ) oxy-lH- 
1- indolecarboxamide, 

20 (43) 5- (2- ( ( (4- (3-methylcarbamoylpropyl) piperidin-1- 

yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide, 

(44) 5-(2-(((4- (3-carbamoylpropyl) piper idin- 1- 
yl) carbonyl) amino) pyridin-4-yloxy ) - 1H- indole- 1- 

25 carboxylic acid methylamide, 

(45) 5-(2-((4-( (pyrrolidin-l-yl) carbonyl ) piper idin- 1- 
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yl) carbonylamino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide, 

(46) Nl-methyl-5- (2- ( ( (4- (pyrrolidin-l-yl ) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

5 indole carboxamide, 

(47) Nl-methyl-5- (2- ( ( (4- (piperidin-l-yl ) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indole carboxamide, 

(48) Nl-methyl-5- (2- ( ( 4-ethylpiperazi n-l- £f<22- 
10 yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(49) Nl-methyl-5- (2- ( (4- (2-hydroxyethyl) piperazin -1- (SZ 
^yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(50) Nl-methyl-5- (2- ( (3- 
methylsulf onylpropylamino) carbonyl) amino-4-pyridyl ) oxy- 

15 lH-l-indolecarboxamide, 

(51) Nl-methyl-5- (2- ( (4- (2- 
dimethylaminoacetyl) piperazin-l-yl) carbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(52) Nl-methyl-5- (2- ( ( 4-cyclohexylpiperazi n-l- ^5= *J 
20 yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(53) N4- (4- (1- (methylamino) carbonyl-lH-5-indolyl ) oxy-2- 
pyridyl ) -4-morpholinecarboxamide, 

(54) Nl-methyl-5- (2- ( (1, l-dioxothiomorpholin-4- 
ylcarbonyl) amino) pyridin-4-yloxy ) -1H-1- 

25 indole carboxamide, 

(55) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-pyrrolidin- 
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1-yl ethyl) ureido) pyridin- 4 -yloxy) -lH-indole-1- 
carboxylic acid ethylamide, 

(56) 5- (2- (3- ( ( IS ) - 1-hydroxyme thy 1-2- oxo- 2 -pyrrol idin- 
1-ylethyl) ureido ) pyridin-4-yloxy ) -lH-indole-1- 

5 carboxylic acid ethylamide, 

(57) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl) ureido) pyridin-4-yloxy) -lH-indole-l-carboxylic 
acid ethylamide, 

(58) 5- (2- (3- ( (IS) -l-hydroxymethyl-2-oxo-2-piperidin-l- 
10 ylethyl) ureido) pyridin-4-yloxy) -lH-indole-l-carboxylic 

acid ethylamide, 

(59) 5- (2- (3- (2- (4-hydroxy-4-methylpiperidin-l-yl) -2- 
oxoethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid ethylamide, 

15 (60) Nl-ethyl-5- (2- ( ( ( (l-methyl-4- 

piperidyl) methyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH- 
1-indolecarboxamide, 

(61) Nl-ethyl-5- (2- ( ( (2- 
diethylamino) ethyl) amino) carbonyl) amino-4-pyridyl ) oxy- 

20 lH-l-indolecarboxamide, 

(62) Nl-ethyl-5- (2- ( ( (2- (morpholin-4- 
yl) ethyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide , 

(63) Nl-ethyl-5- (2- ( ( (2-(4- 
25 hydroxypiperidino) ethyl) amino) carbonyl) amino-4- 

pyridyl ) oxy-lH-l-indolecarboxamide, 
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(64) Nl-methyl-5- (2- ( ( (2- (4- 
hydroxypiperidino) ethyl) amino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(65) Nl-ethyl-5- (2- ( (3- 
5 (diethylamino) propylamine) carbonyl) amino- 4 -pyr idyl ) oxy- 

lH-l-indolecarboxamide, 

(66) Nl-ethyl-5- (2- ( ( ( 3- (morpholin-4- 
- yl ) propyl) amino) carbonyl) amino-4-pyridyl) oxy-lH-l- 
indolecarboxamide, 

10 (67) Nl-ethyl-5- (2- ( ( (3- ( 4-methylpiperazi n-l- «^=-£Z£> 

yl) propyl) amino) carbonyl) amino- 4 -pyr idyl ) oxy-lH-1- 
indolecarboxamide , 

(68) Nl-cyclopropyl-5- (2- ( ( (4- (pyrrolidin-1- 
yl)piperidin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

15 indolecarboxamide, 

(69) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-pyrrolidin- 
1-ylethyl) ureido) pyridin-4-yloxy ) - 1H- indole- 1- 
carboxylic acid cyclopropylamide, 

(70) 5- (2- (3- ( (IS) -l-hydroxymethyl-2-oxo-2-pyrrolidin- 
2 0 1-ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid cyclopropylamide, 

(71) 5- (2- (3- (2-oxo-2- (pyrrolidin-1- 
yl) ethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid cyclopropylamide, 

25 (72) 5- (2- (3- (3-oxo-3- (pyrrolidin-1- 

yl) propyl) ureido) pyridin-4-yloxy) -lH-indole-1- 
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carboxylic acid cyclopropylamide, 

(73) 5- (2- (3- ( (1R) -l-hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid cyclopropylamide , 
5 (74) 5- (2- (3- ( (IS) -l-hydroxymethyl-2-oxo-2-piperidin-l- 

ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- carboxylic 
acid cyclopropylamide, 

(75) Nl-phenyl-5- (2- ( ( (3- 
(diethylamino) propyl) amino) carbonyl) amino-4- 

10 pyridyl) oxy-lH-l-indolecarboxamide, 

(76) Nl-phenyl-5- (2- ( ( (3- ( 4-methylpiperazi n-l- ^£=^£2.^" 
yl) propyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide , 

(77) Nl-ethyl-5- (2- ( ( (4- (pyrrolidin-l-yl) piperidin-1- 
15 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide, 

(78) 5- (2- ( ( (4-hydroxy-4-methylpiperidin-l- 
yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid ethylamide, 

20 (79) Nl-ethyl-5- (2- ( ( 4-hydroxypiperidin-l- 

yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(80) Nl-ethyl-5- (2- (piperidin-l-ylcarbonyl ) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(81) Nl-ethyl-5- ( (2- ( (pyrrolidin-l-ylcarbonyl) amino) -4- 
25 pyridyl) oxy) -lH-l-indolecarboxamide / 

(82) N4- (4- ( (1- (ethylamino) carbonyl- lH-5-indolyl ) oxy) - 
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2-pyridyl) -4-morpholinecarboxamide, 

(83) Nl-ethyl-5- (2- ( (1, l-dioxothiomorpholin-4- 

ylcarbonyl) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide , 
5 ( 84 ) Nl-ethyl-5- (2- ( (methoxylamino) carbonyl) amino- 4- 

pyridyl ) oxy-lH-l-indolecarboxamide, 

(85) Nl-cyclopropyl-5- (2- ( (4- 

hydroxypiperidino) carbonyl ) amino- 4-pyridyl ) oxy-lH-1- 
indolecarboxamide, 
10 (86) Nl-cyclopropyl-5- (2- ( ( ( 4-hydroxy-4- 

methylpiperidin-l-yl) carbonyl) amino) pyridin-4-yloxy ) - 
lH-l-indolecarbox-amide, 

(87) N4-(4-(l- (cyclopropylamino) carbonyl- 1H- 5- 

indolyl) oxy-2-pyridyl ) -4-morpholinecarboxamide, 
15 (88) Nl-cyclopropyl-5- (2- ( (pyrrolidin-1- 

ylcarbonyl) amino) -4-pyridyl) oxy-lH-l-indolecarboxamide, 
(8 9) Nl-cyclopropyl-5- (2- ( piper idin-l-yl carbonyl ) amino- 
4-pyridyl) oxy-lH-l-indolecarboxamide, 

(90) N4- (4- (1- (cyclopentylamino) carbonyl-lH-5- 
20 indolyl) oxy-2-pyridyl ) -4-morpholinecarboxamide, 

(91) 5- (2- ( ( (4-hydroxypiperidin-l- 
yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid cyclopentylamide, 

(92) Nl-cyclopentyl-5- (2- ( (4- (pyrrolidin-1- 
2 5 yl) piper idin-l-yl carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide, 
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(93) Nl- (3-methylbutyl) -5- (2- ( ( (4- (pyrrolidin-1- 
yl) piperidin-l-yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide , 

(94) Nl- (3-methylbutyl) -5- (2- ( (4- 
5 hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 

indolecarboxamide, 

(95) N4- (4- (1- ( (3-methylbutyl) amino) carbonyl- 1H-5- 
indolyl ) oxy^2-pyridyl ) -4-morpholinecarboxamide, 

(96) Nl- (1-ethylpropyl) -5- (2- ( ( (4- (pyrrolidin-1- 
10 yl) piperidin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide, 

(97) Nl- (1-ethylpropyl) -5- (2- ( (4- 
hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide, 

15 (98) N4- (4- (1- ( (1-ethylpropyl) amino) carbonyl -1H-5- 

indolyl ) oxy-2-pyridyl ) -4-morpholinecarboxamide, 

(99) N4- (4- (1- ( (1-pentyl) amino) carbonyl-lH-5- 
indolyl ) oxy-2-pyridyl ) -4-morpholinecarboxamide, 

(100) Nl- (1-pentyl) -5- (2- ( ( ( 4-hydroxypiperidin-l- 
2 0 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide, 

(101) Nl- (1-pentyl) -5- (2- ( (4- (pyrrolidin-1- 
yl) piper idin-l-ylcarbonyl) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide, 

25 (102) Nl-methyl-3-chloro-5-(2-( ( (3- 

( diethyl amino) propyl) amino) carbonyl) amino- 4 - 
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pyridyl) oxy-lH-1- indolecarboxamide , 

(103) Nl-methyl-3-chloro-5- (2- ( (4- (pyrrolidin-1- 

yl) piperidino) carbonyl) amino- 4 -pyridyl) oxy-lH-1- 
indolecarboxamide, 
5 (104) Nl-methyl-3-chloro-5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide , 

(105) - - Nl-met-hyl-3-chloro-5-(2-( ( (3- (4« 
hydroxypiperidino) propyl) amino) carbonyl) arnino-4- 

10 pyridyl) oxy-lH-l-indolecarboxamide, 

(106) Nl-methyl-3-chloro-5- (2- ( (4- (2- 
hydroxy ethyl) piperazin-l-yl ) carbonyl) amino- 4- 



B28 



pyridyl) oxy-lH-l-indolecarboxamide, 

(107) N4- (4- (3-chloro-l- (methylamino) carbonyl- 1H-5- 
15 indolyl ) oxy-2 -pyridyl ) -4-morpholinecarboxamide, 

(108) Nl-methyl-3-chloro-5- (2- ( (4- (ethylpiperazi n-1- ^suE^^ 
yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(109) Nl-ethyl-3-chloro-5- (2- ( '(4- 
hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 

20 indolecarboxamide , 

(110) Nl-ethyl-3-chloro-5- (2- ( ( (3- (4- 
hydroxypiperidino) propyl) amino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(111) Nl-ethyl-3-chloro-5- (2- ( ( (3- 
25 (diethylamino) propyl) amino) carbonyl) amino- 4- 

pyridyl ) oxy-lH-1- indolecarboxamide, 
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15 



20 



(121) Nl-cyclopropyl-5- (2- (azetid in-l-ylcarbonyl) amino- 
4-pyridyl) oxy-lH-l-indolecarboxamide , 
25 (122) Nl-methyl-5- (2- ( ( (4- (morpholin-4-yl ) piperidin-1- 



(112) Nl, 3-dimethyl-5- (2- ( (4- 
hydroxypiperidino) carbonyl) amino- 4 -pyr idyl ) oxy-lH-1- 
indolecarboxamide, 

(113) Nl, 3-dimethyl-5- (2- ( (4- (pyrrolidin-1- <^si S^?0 
5 yl) piper idino) carbonyl) amino- 4 -pyr idyl) oxy-lH-1- 

indolecarboxamide, 

(114) Nl-cylopropyl-5- (2- ( (4- 
hydroxypiperidino) carbonyl ) amino- 4-pyridyl ) oxy-3- 
methyl-lH-1- indolecarboxamide, 

10 (115) Nl-cylopropyl-5- (2- ( (4- (2 -hydroxy ethyl) piperazin- 

1-yl) carbonyl) amino- 4 -pyr idyl) oxy- 3 -methyl -1H-1- l — *^ ■ 

indolecarboxamide , 

(116) Nl-methyl-5- (2- ( (methylamino ) carbonyl) amino-4- ^=s££0*Q^ 



pyridyl ) oxy-lH-l-indolecarboxamide, 




( 117 ) Nl-methyl-5- (2- ( (diethylamino) carbonyl ) amino- 


4- 


pyridyl ) oxy-lH-l-indolecarboxamide, 




(118) Nl- (2-propynyl) -5- (2- ( (pyrrolidin- 


1- 


yl) carbonyl) amino- 4 -pyridyl) oxy-lH-l-indolecarboxamide; 


(119) Nl-methyl-5- (2- (azetidin-l-ylcarbonyl ) amino- 


4- 


pyridyl) oxy- 1H-1 -indolecarboxamide, 




(120) Nl-ethyl-5- (2- (azetidin-l-ylcarbonyl) amino- 


4- 


pyridyl ) oxy- 1H-1- indolecarboxamide, 



yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
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indolecarboxamide, 



(123) 



Nl-methyl-5- (2- ( ( (4- (azetidin-l-yl) piperidin-1- 



yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 



indolecarboxamide, 



(124) 



Nl-methyl-5- (2- ( ( (4- (diethylamino) piperidin-1- 



yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide , 

(125) - Nl-methyl-5- (2- ( ( ( 4- (-4-hyd-roxypiperidin-l- - 

yl) pi peridin-l-yl) carbonyl ) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide , and 

(12 6) Nl-propyl-5- (2- (pyrrolidin-l-ylcarbonyl ) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide ; 

<32> a compound according to <1>, a salt of the £^ / 

compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consisting 



(1) 



5- (2- (3- (2-OXO-2- (pyrrolidin-1- 



yl) ethyl) ureido) pyridin-4-yloxy ) -1H- indole- 1-carboxylic 



acid methylamide, 



(2) 5- (2- (3-carbamoylmethylureido)pyridin-4-yloxy) -1H- 




indole-l-carboxylic acid methylamide, 



(3) 5- (2- (3- ( (IS) -l-hydroxymethyl-2-oxo-2-pyrrolidin-l- 



ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 



acid methylamide, 



(4) 



Nl-methyl-5- (2- ( (4- ( 2-hydroxy-2- 



methylpropionyl) piper az in- 1-yl ) carbonyl) amino- 4 - 
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pyridyl ) oxy-lH-l-indolecarboxamide, 



(5) 



5- (2- (3- (4-oxo-4- (pyrrolidin-1- 



yDbutyl) ureido) pyridin-4-yloxy) ~lH-indole-l-carboxylic 



acid methyl amide, 



(cyclopropylcarbamoyl ) propyl) ureido) pyridin-4-yloxy) - 
lH-indole-l-carboxylic acid methylamide , 

(7) 5- (2- (3- (4- (4-hydroxy-4-methylpiperidin-l-yl) -4- 

oxobutyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide , 

(8) 5- (2- (3- (3- (methylcarbamoyl) propyl) ureido) pyridin- 
4-yloxy) -lH-indole-l-carboxylic acid methylamide, 

( 9) Nl -methyl- 5- (2- (pyrrolidin-l-ylcarbonyl ) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide, 

(10) Nl-methyl-5- (2- ( (4- 
hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide , 

(11) Nl-methyl-5- (2- ( 4-oxopiperidin-l-ylcarbonyl ). amino- 
4 -pyridyl) oxy-lH-l-indolecarboxamide, 

(12) 5- (2- ( ( (4-hydroxy-4-methylpiperidin-l- 
yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid meth ylamide, 

(13) 5- (2- ( ( (4- (3-methylcarbamoylpropyl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indo le-1- 
carboxylic acid methylamide, 

(14) 5- (2-.( ( (4- (3-carbamoylpropyl) piperidin-1- 



(6) 



5- (2- (3- (3- 
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20 



yl) carbonyl) amino) pyridin-4-yloxy) -lH-indole-1- < Z J 
carboxylic acid methylamide, 

"(15) Nl-methyl-5- (2- ( ( (4- (pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide, 

(16) Nl- methyl-5- (2- ( ( (4- (piper idin-l-yl ) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide, 



(17) Nl-methyl-5- (2- ( (3- 



methylsulf onylpropylamino) carbonyl) amino- 


-4-pyridyl) oxy- 


lH-l-indolecarboxamide, 




(18) N4- (4- (1- (methylamino) carbonyl-lH-5- 


-indolyl) oxy-2- 


pyridyl ) -4-morpholinecarboxamide, 




(19) Nl-cyclopropyl-5- (2- ( ( (4- 


- (pyrrolidin-1- 



15 yl) piper idin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 



indolecarboxamide, 




(20) 5-(2-( ( (4- 


hydroxy- 4 -me thy lpiperidin-1- 


yl) carbonyl) amino) pyridin-4 


-yloxy) -lH-indole-1- 


carboxylic acid ethylamide, 


(21) Nl-ethyl- 


5- (2- ( ( 4-hydroxypiperidin-l- 


yl) carbonyl) amino-4-pyridyl 


) oxy-lH-l-indolecarboxamidie, 



(22) Nl-ethyl-5- ( (2- ( (pyrrolidin-l-ylcarbonyl ) amino) -4- 
pyridyl) oxy) -lH-l-indolecarboxamide, 

(23) N4- (4- ( (1- (ethylamino) carbonyl-lH-5-indolyl ) oxy ) - 
25 2-pyridyl) -4-morpholinecarbox amide, 

(24) Nl-cyclopropyl-5- (2- ( (pyrrolidin-1- 
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ylcarbonyl) amino) -4-pyridyl) oxy-lH-l-indolecarboxamide, 



(25) Nl-methyl-3-chloro-5- (2- ( (4- 


hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 


indole carboxamide, 




(26) Nl -me thy 1-5- (2- ( (methylamino) carbonyl) amino- 


4- 


pyridyl) oxy-lH-l-indolecarboxamide, 




(27 ) Nl-methyl-5- (2- ( (diethylamino) carbonyl) amino- 


4- 


pyridyl) oxy-lH- I- indole carboxamide, 




(28) Nl- (2-propynyl) -5- (2- ( (pyrrolidin- 


1- 



10 yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide, 

(2 9) Nl-methyl-5- (2- (azetidin-l-ylcarbon yl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide, 

(30) Nl-ethyl-5- (2- (azetidin-l-ylcarbonyl) amino-4- 
pyridyl) ox y-lH-1 -indole carb oxamide , 

15 (31) Nl-cycl opropyl-5- (2- (azetidin-l-ylcarbonyl) amino- 

4 -pyridyl ) oxy-lH-l-indolecarboxamide, 

(32) , Nl-methyl-5- (2- ( ( (4- (morpholin-4-yl ) piperidin-1- 
yl ) carbonyl ) amino ) pyr idin-4-yloxy ) -1H-1- 
indo lecarboxamide , 
2 0 ( 33) Nl-methvl- S- (?- f f (4- fa v.&t iHin-1 -yl IpippriHi n-1 = 

yl) carbo nyl) amino) pyridin-4-yloxy ) -1H -1- 
indole carboxamide, 

(34) Nl-meth yl-5- (2- ( ( (4- (diethylamino) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 

2 5 indolecarboxamide , 

(35) Nl-methyl-5- (2- ( ( (4- ( 4-hydroxypiperidin-l- 
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yl) piper idin-l-yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 



indolecarboxamide, and 

(36) Nl-propyl-5- (2- (pyrrolidin-l-ylcarbonyl) amino-4- 



of 

(1) 5- (2- ( ( ( 4-hydroxy-4-methylpiperidin-l- 

yl) carbonyl) amino) pyridin-4-yloxy ) - 1H- indole -1- 



carboxylic acid methylamide, 

(2) , Nl-methyl-5-(2-( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide, 



(3) Nl-methyl-5- (2- ( ( (4- (pyrrolidin-l-yl ) piperidin-1- 



yl) car bonyl) amino) pyridin-4 -ylox y ) -1H-1- 
indolecarboxamide, 



(4) Nl-methyl-5- (2- ( ( (4- (piperidin-l-yl ) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide, and 



pyridyl ) oxy-lH-l-indolecarbo xamide; 

<33> a compoun d according to <1>, a salt of the *^=- £ 
compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consisting 



(5) N4- (4- (1- (methylamino) carbonyl- 1H- 5 -indolyl) oxy-2- 



pyridyl ) -4 -morpholinecarboxamide ;. 

<34> a pharmaceutical composition comprising a compound 
according to any of <1> to <33> and a pharmaceutical 
adjuvant; 

<35> a prophylactic or therapeutic agent for a disease £ J ^ 
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for which angiogenesis inhibition is effective, 
comprising as an active ingredient, a compound 
according to any of <1> to <33> , a salt thereof, or a 
hydrate of the foregoing; 

<36> an angiogenesis inhibitor comprising as an active 
ingredient, a compound according to any of <1> to <33> 
a salt thereof, or a hydrate of the foregoing; 
< 3-7> - an antitumor agent comprising as an active 
ingredient, a compound according to any of <1> to <33>, 
a salt thereof, or a hydrate of the foregoing; 
<38> an antitumor agent according to <37> , wherein the 
tumor is a pancreatic cancer, a gastric cancer, a colon 
cancer, a breast cancer, a prostate cancer, a lung 
cancer, a renal cancer, a brain tumor, a blood cancer, 
or an ovarian cancer; 

<39> a therapeutic agent for hemangioma comprising as 
an active ingredient , a compound according to any of 
<1> to <33> , a salt thereof, or a hydrate of the 
foregoing; 

<40> a cancer metastasis inhibitor comprising as an 
active ingredient, a compound according to any of <1> 
to <33>, a salt thereof, or a hydrate of the foregoing;^ 
<41> a therapeutic agent for retinal neovascularization 
or diabetic retinopathy comprising as an active 
ingredient, a compound according to any of <1> to * <33> , 
a salt thereof, or a hydrate of the foregoing; 



:iz 
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<42> a therapeutic agent for an inflammatory disease*") 
comprising as an active ingredient, a compound 
according to any of <1> to <33>, a salt thereof, or a 
hydrate of the foregoing; 

<43> a therapeutic agent for an inflammatory disease 
according to <42>, wherein the inflammatory disease is 
deformant arthritis, rheumatoid arthritis, psoriasis or 
delayed hypersensitivity reaction; 

<44> a therapeutic agent for atherosclerosis comprising 
as an active ingredient, a compound according to any of 
<1> to <33> , a salt thereof, or a hydrate of the y 
foregoing; 

<45> an angiogenesis inhibition-based antitumor agent ""1 
comprising as an active ingredient, a compound 
according to any of <1> to <33> , a salt thereof, or a 
hydrate of the foregoing; 

<46> a prophylactic or therapeutic method for a disease 
for which angiogenesis inhibition is effective, 
comprising administering to a patient, a 
pharmacologically effective dose of a compound 
according to any of <1> to <33>, a salt thereof, or a 
hydrate of the foregoing; and 

<47> use of a compound according to any of <1> to <33> , 
a salt thereof, or a hydrate of the foregoing for the 
manufacture of a prophylactic or therapeutic agent for 
a disease for which angiogenesis inhibition is 



£11 



G I 2- 



E \1> 
<£ 1 2- 
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effective . 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



e:3$- 



[0012] The meanings of the terms, symbols or the like 
used in the specification are described and the present 
invention is described in detail below. 



[0013] It should be noted -that-, although the structural 
formula of a compound may indicate a certain isomer for 
convenience's sake in this specification, the present 
invention include all geometrical isomers generated in 
the structures of compounds, isomers such as optical 
isomers based on asymmetric carbon atom, stereoisomers 
and tautomers, and a mixture of isomers, which are not 
limited to the descriptions of formulas for 
convenience's sake, either of isomers or mixtures may 
be included. Therefore, although optically active 
compounds and racemic compounds may be existent when 
they have asymmetric carbon atoms in a molecule, they 
are not particularly limited in the present invention 
and any cases are included. In addition, although a 
variety of crystal morphism are existent, these are not 
limited similarly. Specifically, any of a single 
crystal form or mixtures may be included, in addition, 
anhydrates, hydrates or solvates may be included. 
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[0014] In addition, compounds according to the present 
invention also include compounds which still indicate a 
desired activity after they are subjected to metabolism 
such as oxidation, reduction, hydrolysis and 
conjugation in an organism, and the present' invention 
also includes compounds which produce the compounds 
according to the present invention after they are 
subjected to metabolism such as oxidation, reduction 
and hydrolysis. 



[0015] The term "Ci- 6 alkyl group" as described in the 
specification represents a linear or branched alkyl 
group of 1 to 6 carbon atoms, which is a monovalent 
group derived by removing a hydrogen atom from an 

15 aliphatic hydrocarbon of 1 to 6 carbon atoms. As 

specific examples there may be mentioned methyl group, 
ethyl group, n-propyl group, i-propyl group, n-butyl 
group, i-butyl group, sec-butyl group, t-butyl group, 
n-pentyl group, i-pentyl group, sec-pentyl group, 

20 neopentyl group, 1-methylbutyl group, 2-methylbutyl 

group, 1, 1-dimethylpropyl group, 1, 2-dimethylpropyl 
group, n-hexyl group, i-hexyl group, 1-methylpentyl 
group, 2-methylpentyl group, 3-methylpentyl group, 1,1- 
dimethylbutyl group, 1, 2-dimethylbutyl group, 2,2- 

25 dimethylbutyl group, 1 , 3-dimethylbutyl group, 2,3- 

dimethylbutyl group, 3, 3-dimethylbutyl group, 1- 
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ethylbutyl group, 2-ethylbutyl group, 1,1,2- 
trimethylpropyl group, 1 , 2 , 2-trimethylpropyl group, 1- 
ethyl-l-methylpropyl group, l-ethyl-2~methylpropyl 
group or the like, and preferably methyl group, ethyl 
5 group, n-propyl group, i-propyl group, n-butyl group, 

i-butyl group, sec-butyl group and t-butyl group. 

[0016] The term -C2-6 alkenyl group-" as described in the 
specification represents a linear or branched alkenyl 

10 group of 2 to 6 carbon atoms which may contain 1 to 2 

double bonds. As specific examples there may be 
mentioned ethenyl group, 1-propenyl group, 2-propenyl 
group, 1-butenyl group, 2-butenyl group, 3-butenyl 
group, 2-methyl-l-propenyl group, pentenyl group, 

15 hexenyl group, hexandienyl group or the like, and 

preferably ethenyl group, 1-propenyl group, 2-propenyl 
group, 1-butenyl group, 2-butenyl group, 3-butenyl 
group and 2-methyl-l-propenyl group. 

20 [0017] The term "C3-6 alkenyl group" as described in the 

specification represents a linear or branched alkenyl 
of 3 to 6 carbon atoms which may contain 1 to 2 double 
bonds. As specific examples there may be mentioned 1- 
propenyl group, 2-propenyl group, 1-butenyl group, 2- 

25 butenyl group, 3-butenyl group, 2-methyl-l-propenyl 

group, pentenyl group, hexenyl group, hexandienyl group 
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or the like, and preferably 1-propenyl group, 2- 
propenyl group, 1-butenyl group, 2-butenyl group, 3- 
butenyl group and 2-methyl-l-propenyl group. 

5 [0018] The term "C 2 -6 alkynyl group" as described in the 

specification represents a linear or branched alkynyl 
group of 2 to 6 carbon atoms which may contain 1 to 2 
triple bonds.. . As specific examples there may be 
mentioned ethynyl group, 1-propynyl group, 2-propynyl 
10 group, 1-butynyl group, 2-butynyl group, 3-butynyl 

group, pentynyl group, hexynyl group, hexandiynyl group 
or the like, and preferably ethynyl group, 1-propynyl 
group, 2-propynyl group, 1-butynyl group, 2-butynyl 
group and 3-butynyl group. 

15 

[0019] The term "C 3 _ 6 alkynyl group" as described in the 
specification represents a linear or branched alkynyl 
group of 3 to 6 carbon atoms which may contain 1 to 2 
triple bonds. As specific examples there may be 
20 mentioned 1-propynyl group, 2-propynyl group, 1-butynyl 

group, 2-butynyl group, 3-butynyl group, pentynyl group, 
hexynyl group, hexandiynyl group or the like, and 
preferably 1-propynyl group, 2-propynyl group, 1- 
butynyl group, 2-butynyl group and 3-butynyl group. 

25 

[0020] The term "C 3 - 8 cycloalkyl group" as described in 
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the specification represents a cyclic aliphatic 
hydrocarbon group of 3 to 8 carbon atoms, and as 
specific examples there may be mentioned cyclopropyl 
group, cyclobutyl group, cyclopentyl group, cyclohexyl 
5 group, cycloheptyl group, cyclooctyl group or the like, 

and preferably cyclopropyl group, cyclobutyl group and 
cyclopentyl group. 



[0021] The term "Ci_ 6 alkylene group" as described in 
10 the specification represents a divalent group derived 

by further removing a hydrogen atom from the 
aforementioned definition of "Ci_ 6 alkyl group." As 
specific examples there may be mentioned methylene 
group, ethylene group, methylethylene group, propylene 
15 group, ethylethylene group, 1 , 1-dimethylethylene group, 

1 , 2-dimethylethylene group, tetramethylene group, 
pentamethylene group, hexamethylene group or the like, 
and preferably methylene group and ethylene group. 

20 [0022] The term "Ci- 6 alkoxy group" as described in the 

specification represents an oxy group bonded with the 
aforementioned definition of "Ci_ 6 alkyl group." As 
specific examples there may be mentioned methoxy group, 
ethoxy group, n-propoxy group, i-propoxy group, n- 

25 butoxy group, i-butoxy group, sec-butoxy group, t- 

butoxy group, n-pentyloxy group, i-pentyloxy group, 
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sec-pentyloxy group, neopentyloxy group, 1-methylbutoxy 
group, 2-methylbutoxy group, 1 , 1-dimethylpropoxy group, 
1, 2-dimethylpropoxy group, n-hexyloxy group, i-hexyloxy 
group, 1-methylpentyloxy group, 2-menthylpentyloxy 
5 group, 3-methylpentyloxy group, 1 , 1-dimethylbutoxy 

group, 1, 2-dimethylbutoxy group, 2, 2-dimethylbutoxy 
group, 1, 3-dimethylbutoxy group, 2, 3-dimethylbutoxy 
group, 3, 3-dimethylbutoxy group, 1-ethylbutoxy group, 
2-ethylbutoxy group, 1, 1, 2-trimethylpropoxy group, 
10 1,2, 2-trimethylpropoxy group, 1-ethyl-l-methylpropoxy 

group, l-ethyl-2-methylpropoxy group or the like, and 
preferably methoxy group, ethoxy group, n-propoxy group, 
i-propoxy group, n-butoxy group, i-butoxy group, sec- 
butoxy group, and t-butoxy group. 

15 

[0023] The term "Ci- 6 alkylthio group" as described in 
the specification represents a thio group bonded with 
the aforementioned definition of "Ci_6 alkyl group./' As 
specific examples there may be mentioned methylthio 

20 group, ethylthio group, n-propylthio group, i- 

propylthio group, n-butylthio group, i-butylthio group, 
sec-butylthio group, t-butylthio group, n-pentylthio 
group, i-pentylthio group, sec-pentylthio group, 
neopentylthio group, 1-methylbutylthio group, 2- 

25 methylbutylthio group, 1, 1-dimethylpropylthio group, 

1, 2-dimethylpropylthio group, n-hexylthio group, i- 
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hexylthio group, 1-methylpentylthio group, 2- 
methylpentylthio group, 3-methylpentylthio group, 1,1- 
dimethylbutylthio group, 1, 2-dimethylbutylthio group, 
2 , 2-dimethylbutylthio group, 1 , 3-dimethylbutylthio 
5 group, 2 , 3-dimethylbutylthio group, 3,3- 

dimethylbutylthio group, 1-ethylbutylthio group, 2- 
ethylbutylthio group, 1, 1, 2-trimethylpropylthio group, 
1, 2, 2-trimethylpropylthio group, 1-ethyl-l- 

methylpropylthio group, l-ethyl-2-methylpropylthio 
10 group or the like, and preferably methylthio group, 

ethylthio group, n-propylthio group, i-propylthio group, 
n-butylthio group, i-butylthio group, sec-butylthio 
group and t-butylthio group. 

15 [0024] The term "C 6 _i 0 aryl group" as described in the 

specification represents an aromatic hydrocarbon ring 
group of 6 to 10 carbon atoms. As specific examples 
there may be mentioned phenyl group, 1-naphthyl group, £"3^3 
2-naphthyl group, indenyl group, azulenyl group, 

20 heptalenyl group or the like, and preferably phenyl 

group, 1-naphthyl group and 2-naphthyl group. 

[0025] The term "C 6 _io aryloxy group" as described in 
the specification represents an oxy group bonded with 
25 the aforementioned definition of "C 6 -io aryl group." As 

specific examples there may be mentioned phenoxy group, 
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1-naphthyloxy group, 2-naphthyloxy group, indenyloxy 
group, azulenyloxy group, heptalenyloxy group or the 
like, and preferably phenoxy group, 1-naphthyloxy group 
and 2-naphthyloxy group. 

[0026] The term "halogen atom" as described in the 
specification represents fluorine atom, chlorine atom, 
bromine atom or iodine atom, and preferably fluorine 
atom, chlorine atom and bromine atom. 

[0027] The term "heteroatom" as described in the 
specification represents nitrogen atom, sulfur atom, or 
oxygen atom. 

[0028] The term "5- to 10- membered aromatic 
heterocycle" as described in the specification 
represents an aromatic ring in which the number of 
atoms forming the ring is 5 to 10, and 1 to a plurality 
of heteroatoms are contained in the atoms forming the 
ring. Specific examples are pyrrole ring, pyridine 
ring, pyridazine ring, pyrimidine ring, pyrazine ring, 
pyrazole ring, imidazole ring, triazole ring, tetrazole 
ring, indole ring, isoindole ring, indazole ring, 
quinoline ring, isoquinoline ring, cinnoline ring, 
quinazoline ring, quinoxaline ring, naphthyridine ring, 
phthalazine ring, carbazole ring, purine ring, furan 
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ring, thiophene ring, benzimidazole ring, 

imidazopyridine ring, imidazotriazine ring, 

pyrrolopyridine ring, pyrrolopyrimidine ring, 

pyridopyrimidine ring, oxazole ring, isoxazole ring, 
thiazole ring, isothiazole ring, phenoxazine ring, 
phenothiazine ring, furopyrrole ring, imidazothiazole 
ring, benzoxazole ring, benzthiazole ring, 

pyrazoloxazole ring, pyridoxazine -ring, benzof uran ring, • 
benzothiophene ring or the like, and preferably furan 
ring, thiophen ring, and thiazole ring. 



[0029] The term "5- to 10- membered heteroaryl group 7 ' 
as described in the specification represents a 
monovalent group derived by removing a hydrogen atom 
from the aforementioned definition of "5- to 10- 
membered aromatic heterocycle . " 



[0030] The term "3- to 10- membered heterocycle" as 
described in the specification represents, 

(1) a monocyclic or bicyclic non-aromatic ring 

(2) having 3 to 10 atoms in the ring, 

(3) containing 1 to 2 hetero atoms among the atoms of 
the ring, 

(4) optionally including 1 to 2 double bonds in the 
ring, and 

(5) optionally including 1 to 3 carbonyl groups or 1 to 



£38 
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j 



3 sulfonyl groups in the ring. 

Specific examples are aziridine ring, azetidine ring, 
pyrrolidine ring, piperidine ring, 4-oxopiperidine ring, 
homopiperidine ring, piperazine ring, homopiperazine 
5 ring, morpholine ring, thiomorpholine ring, i,i- 

dioxothiomorpholine ring, pyridone ring, phthalimide 
ring, succinimide ring or the like, and preferably 
azetidine ring, pyrrolidine ring, piperidine ring, 
piperazine ring, morpholine ring and thiomorpholine 
10 ring. 

[0031] The term "3- to 10- membered heterocyclic group" 
as described in the specification represents a 
monovalent group derived by removing a hydrogen atom 
15 from the aforementioned definition of "3- to 10- 

membered heterocycle . " 



[0032] The term "optionally substituted" as described 

in the specification is equivalent in the meaning as in 
20 "which may have 1 or a plurality of substituents by 

arbitrarily combining them at substitutable positions". 

As specific examples of such substituents there may be 

mentioned the following: 

(1) a halogen atom, 
25 (2) a hydroxyl group, 

(3) a thiol group, 



U.S. S.N. 10/651,496 
3693142vl 



50 of 466 



2003946-0058 



FP03-0088-01 



(4) a nitro group, 

(5) a cyano group, 

(6) an azido group, 

(7) a formyl group, 

(8) a carboxyl group, 

(9) an amino group, 

(10) an oxo group or 



(11) a group represented by the -formula -T 1 -T 2 -T 3 J 
wherein T 1 represents a single bond or a Ci_ 6 alkylene 
group; T 2 represents a single bond, a Ci- 6 alkylene 
group, an oxygen atom, an sulfur atom, a sulfinyl group, 
a sulfonyl group, a carbonyl group, or a group 
represented by the formula -0-CO-, the formula -CO-0-, 
the formula -NR T1 - , the formula -CO-NR T1 -, the formula - 
NR T1 -CO-, the formula -S0 2 -NR T1 -, or the formula -NR T1 - 
S0 2 -; ,T 3 represents a hydrogen atom, a Ci_ 6 alkyl group, 
a C 2 -6 alkenyl group, a C 2 _ 6 alkynyl group, a C 3 - 8 
cycloalkyl group, a C 6 -io aryl group, a 5- to 10- 
membered heteroaryl group, a 3- to 10- membered 
heterocyclic group or a group represented by the 
formula -N (R T2 ) (R T3 ) ; R T1 , R T2 , or R T3 each independently 
represent a hydrogen atom or a Ci_6 alkyl group; wherein 
a Ci_6 alkyl group, a C 2 _ 6 alkenyl group, a C 2 - 6 alkynyl 
group, a C 3 - 8 cycloalkyl group, a C 6 -io aryl group, a 5- 
to 10- membered heteroaryl group and a 3- to 10- 
membered heterocyclic group in T 3 may each 




U.S. S.N. 10/651,496 
3693142vl 



51 of 466 



2003946-0058 



FP03-0088-01 



independently have 1 to 3 groups selected from a group 
of the below-mentioned Substituent Group; 
<Substituent Group> 

a halogen atom, a hydroxyl group, a thiol group, a 
5 nitro group, a cyano group, a Ci_ 6 alkyl group, a C3-8 

cycloalkyl group, a C 2 -6 alkenyl group, a C 2 -6 alkynyl 
group, a C6-10 aryl group, a 5- to 10- membered 
heteroaryl group, a 3- to 10- -membered heterocyclic 
group, a Ci_ 6 alkoxy group and a Ci_ 6 alkylthio group. 

10 

[0033] The term "leaving group 7 ' as described in the 
specification may be any group commonly known as a 
leaving group in organic synthesis, with no special 
restrictions, and as specific examples there may be 

15. mentioned a halogen atom such as a chlorine atom, a 

bromine atom, an iodine atom; a nitro group; an 
alkylthio group such as a methylthio group, an 
ethylthio group and a propylthio group; an arylthio 
group such as a phenylthio group, a toluylthio group 

20 and a 2-pyridylthio group; an alkylsulf onyloxy group 

such as a methanesulf onyloxy group, a 

trif luoromethanesulf onyloxy .group, an ethanesulf onyloxy 
group, a propanesulf onyloxy ; an arylsulf onyloxy group 
such as a benzenesulf onyloxy group, a < p- 

25 toluenesulf onyloxy group; an alkanoyloxy group such as 

an acetoxy group and a trif luoroacetoxy group; an 
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alkoxy group such as a methoxy group, an ethoxy group 
and a propoxy group; an alkylamino group such as a 
methylamino group, an ethylamino group, a propylamino 
group and a butylamino group; a dialkylamino group such 
5 as a dimethylamino group, a diethylamino group, a 

dipropylamino group, a methylethylamino group, an 
ethylpropylamino group and a methylpropylamino group; a 
substituted phosphor yloxy group such as 

diphenoxyphosphoryloxy group or the like, and 
10 preferably a halogen atom such as a chlorine atom, a 

bromine atom and an iodine atom, a 

trif luoromethanesulf onyl group or the like. 



[0034] As a "salt" described in the specification, 
15 there may be mentioned, for example, a salt with 

inorganic acid, a salt with organic acid, a salt with 
inorganic base, a salt with organic base, a salt with 
acidic or basic amino acid or the like, preferably a 
pharmacologically acceptable salt. A salt is formed in 
20 an appropriate ratio of 0.1 to 5 molecules of acid or 

base to one molecule of the compound. 

[0035] As preferable examples of a salt with inorganic 
acid, there may be mentioned, for example, a salt with 
25 hydrochloric acid, hydrobromic acid, sulfuric acid, 

nitric acid, phosphoric acid, or the like, and as 
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preferable examples of a salt with organic acid, there 
may be mentioned, for example, a salt with acetic acid, 
succinic acid, fumaric acid, maleic acid, tartaric acid, 
citric acid, lactic acid, stearic acid, benzoic acid, 
5 methanesulf onic acid, p-tolu'enesulf onic acid or the 

like . 



- [0036] As preferable examples of a salt with inorganic 
base, there may be mentioned, for example, an alkali 

10 metal salt such as a sodium salt and a potassium salt, 

an alkali earth metal salt such as a calcium salt and a 
magnesium salt, an aluminum salt, an ammonium salt or 
the like. As preferable examples of a salt with 
organic base, there may be mentioned, for example, a 

15 salt with diethylamine, diethanolamine, meglumine, 

N,N' -dibenzylethylenediamine or the like. 

[0037] As preferable examples of a salt with acidic 
amino acid, there may be mentioned, for example, a salt 
20 with aspartic acid, glutamic acid or the like, and as 

preferable examples of a salt with basic amino acid, 
there may be mentioned, for example, a salt with 
arginine, lysine, ornithine or the like. 

25 [0038] As a "adjuvant" described in the specification, 

there may be mentioned, for example, a excipient, a 
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binder, a disintegrator, a lubricant, a coloring agent, 
a corrective coating, a stabilizer, a emulsifier, a 
absorbef acient, a surfactant, a pH adjustor, a 
preservative, an antioxidant or the like. 

[0039] Production methods for the compounds of the 
invention will now be described. Various methods may 
be considered for production of compounds of the 
invention represented by the general formulas (I) and 

(II) with synthesis carried out by ordinary organic 
synthesis means, and the following are representative 
examples of methods for their production. 

[0040] [General synthesis method] 
[Production method 1] 

A typical production method of the compound represented 
by the formula (la) 




wherein, Rioi/ R102 may represent the same definitions as 
the formula Ri2a/ R i2b (Ri2a anci R i2b represent the same 
definitions as the aforementioned definition) , 
respectively; or R101 and R102 form a ring, and the 
formula -NR101R102 may represent the same definition as 
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the formula 

(wherein Tl represents the same definition as the 
aforementioned definition) ; other symbols represent the 
same definitions as the aforementioned definitions. 



[0041] [Production method 1-A] 

A typical production method of the compound (le), which 
is the compounds represented by the formula (la), 
wherein Y represents an oxygen atom, a sulfur atom or a 
group represented by the formula -NR Y - (Ry represents a 
hydrogen atom or a Ci_ 6 alkyl group) 




wherein, Yi represents an oxygen atom, a sulfur atom or 
a group represented by the formula -NR Y i- (R Y i 
represents a hydrogen atom or a Ci_ 6 alkyl group) ; Li 
represents a leaving group; other symbols represent the 
same definitions as the aforementioned definition. 
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<Step 1A-1> 

[0042] This is a step for obtaining a compound (lc) by 
condensing pyrimidine or a pyridine derivative (la) 
5 having a leaving group (Li) at the 4-position with an 

indole derivative (lb). As a reaction solvent, N- 
methylpyrrolidone, N, N-dirnethylf ormamide, dimethyl 
sulfoxide, 2-ethoxyethanol, chlorobenzene- or the- -like 
can be used. A base or an acid may be added thereto, 

10 specifically, an organic base such as 

diisopropylethylamine, an inorganic base such as 
potassium carbonate, cesium carbonate and sodium 
hydride and an acid such as pyridine hydrochloride and 
hydrochloric acid can be used. The reaction can be 

15 performed at a temperature ranging from room 

temperature to reflux temperature for a reaction time 
ranging from 10 minutes to 30 hours. In addition, a 
compound where a halogen atom which is not as a leaving 
group is bonded on pyrimidine or pyridine ring may be 

20 used as a starting material, and the halogen atom can 

be reduced by the catalytic reduction method or the 
like after this step. 

<Step lA-2> 

25 [0043] This is a step for obtaining a compound (Id) by 

carboxamidating the 1-position of indole in compound 
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(lc) . As a reagent, a carbamate derivative, an 
isocyanate derivative, a halogenated carbamoyl 
derivative or the like can be used. As a reaction 
solvent, chloroform, toluene, N-methylpyrrolidone, N,N- 
dimethylf ormamide, dimethyl sulfoxide, chlorobenzene 
can be used. A base may be added thereto, specifically, 
an organic base such as pyridine, triethylamine and 
diisopropylethylamine , an inorganic base such as 
potassium carbonate, cesium carbonate and sodium 
hydride can be used, for example. The reaction can be 
performed for a time of 10 minutes to 30 hours at a 
temperature of 0 °C to reflux temperature. 

<Step lA-3> 

[0044] This is a step for converting a compound (Id) 
into a urea derivative (le). Carbamate ester 

derivative is prepared by using phenyl chlorocarbonate 
or the like as a reagent, for example. After this 
intermediate is isolated, or not isolated, the 
intermediate is allowed to react with an amine, thereby 
a urea derivative can be obtained. Alternatively, by 
reacting a carbamate derivative or an isocyanate 
derivative as a reagent, a corresponding urea 
derivative can be converted into. As a reaction 
solvent, chloroform, toluene, N-methylpyrrolidone, N,N- 
dimethylf ormamide, dimethyl sulfoxide, chlorobenzene or 
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the like can be used. A base may be added thereto, 
specifically, an organic base such as pyridine, 
triethylamine, and diisopropylethylamine, an inorganic 
base such as potassium carbonate, cesium carbonate and 
5 sodium hydride can be used, for example. The reaction 

can be performed for a time of 10 minutes to 30 hours 
at a temperature of 0 °C to reflux temperature. 

[0045] It should be noted that a substituent conversion 

10 in R 2 , Rioi/ R102 can be also performed by suitably using 

an oxidation reaction, a reduction reaction, a 
reductive amination reaction, an ester formation 
reaction, an amide formation reaction, a protecting 
group introduction reaction, a deprotection reaction, a 

15 hydrolysis reaction or the like which are generally 

used before and/or after each process. Specifically, 
for example, in the case that R 2 is a hydrogen atom in 
the compounds (la), (lc) and (Id), the following 
methods come under the above-mentioned substituent 

20 conversions; that is, a method for converting R 2 into a 

Ci-6 alkyl group by performing a reductive amination 
reaction with aldehyde or ketone, a method in which, 
after a corresponding urea derivative is obtained as in 
<Step lA-3> from the compound (lc) and an amine having 

25 ketone or aldehyde, an amine side chain is introduced 

into Rioi/ R102 by further performing a reductive 
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amination reaction with an amine, or the like. In 
these cases, sodium cyanoborohydride, sodium 
trimethoxyborohydride, sodium triacetoxyborohydride or 
the like can be used as a reducing agent, and methanol, 
5 tetrahydrof uran, dichloromethane, dichloroethane or the 

like can be used as a reaction solvent. In addition, a 
method that a benzotriazole derivative is prepared and 
the derivative is reduced -by sodium borohydride as 
reported in Tetrahedron 47, 2683 (1991), or the like is 

10 useful. Alternatively, a corresponding urea is formed 

as in <Step lA-3> from the compound (lc) and an amine 
having an ester. After the ester is hydrolyzed by 
bases such as lithium hydroxide, sodium hydroxide or 
potassium hydroxide in aqueous ethanol, an amide 

15 derivative can be also obtained by using a condensing 

agent. In this case, N, N-dimethylf ormamide, 

tetrahydrofuran or the like can be used as a reaction 
solvent, and l-ethyl-3- (3-dimethyl- 

aminopropyl) carbodiimide hydrochloride, ( 1H-1, 2, 3- 

20 benzotriazole-l-yloxy ) ( tri (dimethylamino) )phosphonium 

hexaf luorophosphate can be used as a condensing agent. 
The reaction can be performed for a time of 10 minutes 
to 30 hours at a temperature of 0 °C to reflux 
temperature . 

25 

[Production method 1-B] 
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[0046]A production method of the compound (lg), which 
is the compound represented by the formula (la), 
wherein Y is a sulfinyl group or a sulfonyl group 

o 0 

R 4 R4 V R * 



O X/^X! O X 2 ^Xi 

R 102 R 2 R 102 R 2 

5 wherein, Y 2 represents a sulfinyl group or a sulfonyl 

group; other symbols represent the same definitions as 
aforementioned definitions. 

<Step 1B-1> 

10 [0047] This is a step for oxidation of a compound (If) 

to a compound (lg) . Hydrogen peroxide, peracetic acid, 
methaperiodate, 3-chloroperbenzoic acid or the like can 
be used as an oxidizing agent. Methanol, water, 
dichloromethane, chloroform or the like can be used as 

15 a solvent. The reaction can be performed for a time of 

10 minutes to 30 hours at a temperature of 0 °C to 
reflux temperature. 
[Production method 2] 

Another production method of the compound (2c) , which 
20 is the compound (lc) having a halogen atom, a formyl 

group, or a cyano group as a substituent at the 3- 
position in the indole ring 
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wherein, R201 represents a halogen atom, a formyl group 
or a cyano group; other symbols represent the same 
definitions as the aforementioned definitions. 

<Step 2-l> 

[0048] This is a step for obtaining a compound (2b) by 
the condensation of a pyrimidine or pyridine derivative 

(la) and a indole derivative (2a) not having a 
substituent on the 3-position. The compound (2b) can 
be obtained under the same conditions as <Step 1A-1>. 

<Step 2-2> 

[0049] This is a step in which a substituent is 
introduced into 3-position of indole in a compound (2b) 
to obtain a compound substituted at the 3-position of 
indole (2c) . A compound (2c) substituted with a 
halogen atom, a formyl group, an amino group or the 
like as the 3-position substituent can be obtained by 
reacting a compound (2b) with halogenation agents such 
as N-chlorosuccinimide, N-bromosuccinimide or a mixed 
reagent of phosphorous oxychloride or thionyl chloride 
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with N, N-dimethylf ormamide, or after converting the 
compound into a N-chlorosulf onylcarbamoyl derivative by 
allowing chlorosulf onyl isocyanate to react with the 
compound, followed by allowing triethylamine to react 
with the derivative or the like as reported in 
Tetrahedron 5_0, 6549 (1994) . As a reaction solvent, 2- 
propanol, N, N-dimethylf ormamide, tetrahydrof uran, 
acetonit-rile or the like can be used, and the reaction 
can be performed for a time of 10 minutes to 30 hours 
at a temperature of 0 °C to reflux temperature. 

[Production method 3] 

[0050] Another production method of the compound (Id) 
via the compounds (3c), (3d), (3g) or (3h) 
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wherein, P represents a protecting group; other symbols 
represent the same definitions as in the aforementioned 
definitions . 



<Step 3-l><Step 3-2><Step 3-3> GjA \ 



[0051] These are steps for obtaining an indole 
derivative (3c) or an indoline derivative (3d), both 
being introduced a carboxamide group at the 1-position, 
10 via a compound (3b) from an indole derivative (3a) . 
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[0052] <Step 3-l> is a step for conducting 
carboxamidation of the 1-position of an indole 
derivative (3a) to obtain a compound (3b), and can be 
5 performed in a similar way as <Step lA-2>. A methyl 
group, a benzyl group, a substituted benzyl group, a 
benzyloxycarbonyl group can be used as a protecting 
group, for example. 

10 [0053] <Step 3-2> is a step for obtaining a compound 

(3c) by deprotecting an indole derivative (3b) . 
Specifically, for example, in the case that Yi is an 
oxygen atom, the methods used for ordinary deprotection 
such as demethylation by using boron tribromide, 

15 debenzylation by using trif luoroacetic acid-thioanisole, 

debenzylation or the debenzyoxycarbonylation by 
catalytic reduction can be used. 



[0054] <Step 3-3> is a step for reduction of an indole 
20 derivative (3c) to an indoline derivative (3d) . 

Catalytic hydrogenation reaction in the presence of 
palladium catalyst under ordinary pressure or under 
pressurization or the like can be applied. Methanol, 
N, N-dimethylf ormamide, tetrahydrof uran or the like can 
25 be used as a reaction solvent, and the reaction can be 

performed for a time of 10 minutes to 30 hours at a 
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temperature of 0 °C to reflux temperature. 
<Step 3-4><Step 3-5><Step 3-6> 

[0055] These are steps for obtaining an aminoindole 
derivative (3g) or an aminoindoline derivative (3h) 
having a carboxamide group at the 1-position via a 
compound (3f) from a nitroindole derivative (3e) . 

[0056] <Step 3-4> is a step conducting carboxamidation 
of the 1-position of a indole derivative (3e) to obtain 
a compound (3f), and can be performed in the same way 
as in <Step 1A~2>. 

[0057] <Step 3-5> is a step for reducing a nitroindole 
derivative (3f ) to an aminoindole derivative (3g) . The 
conditions used for reduction reaction of a nitro group 
to an amino group generally utilized, specif ically, for 
example, reduction by iron-ammonium chloride or iron- 
acetic acid or the like, catalytic . reduction by 
palladium hydroxide-hydrogen or the like can be applied. 
Methanol, ethanol, water, N, N-dimethylf ormamide, 
tetrahydrof uran or the like can be used as a - reaction 
solvent, and the reaction can be performed at a 
temperature of room temperature to reflux temperature 
for 10 minutes to 30 hours. 
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[0058] <Step 3-6> is a step for reducing an indole 
derivative (3g) to an indoline derivative (3h) and can 
be performed in the same way as in <Step 3-3>. 

5 <Step 3-7><Step 3-8> 

[0059] These are steps for condensing an indole 
derivative (3c or 3g) or an indoline derivative (3d or 
3h) and a compound (la) to obtain an indole derivative 
(Id) or an indoline derivative (3i), and can be 
10 performed in the same way as in <Step 1A-1>. 

<Step 3-9> 

[0060] This is a step for oxidizing an indoline 
derivative (3i) to an indole derivative (Id) . For 

15 example, 2, 3-dichloro-5, 6-dicyano-l, 4-benzoquinone 

(DDQ) or the like can be used as an oxidizing agent, 
and 1,4-dioxane, toluene, benzene or the like can be 
used as a solvent. Alternatively, a method in which 
manganese acetate (III) is used as an oxidizing agent 

20 or the like as reported in Tetrahedron Lett. 2_9, 2151 

(1988) can be applied. 

In addition, in the case that Yi is the formula -NR Y1 - 
and R Y i is a hydrogen atom in compounds (3g) , (3h), 
(3c) or (3d), a compound (Id), wherein Y 2 is the 
25 formula -NRyi- and R Y i is a Ci_ 6 alkyl group, can be also 3 

obtained by converting the hydrogen atom into a Ci_ 6 
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alkyl group by a reductive amination reaction with 
aldehyde or ketone, and by using these for the 
respective following reactions. In addition, in the 
case that Yi is the formula -NRyi~ and Ryi is a hydrogen 



5 atom in compounds (3i) or (Id), the compounds can be 

also similarly converted into the compounds (3i) or 
(Id), wherein Yi is the formula —NRyi- and R Y i is a Ci_ 6 
alkyl group. In this case, sodium cyanoborohydride, 
sodium trimethoxyborohydride, sodium 

10 triacetoxyborohydride or the like can be used as a 

reducing agent, and methanol, tetrahydrof uran, 
dichloromethane, dichloroethane or the like can be used 
as a reaction solvent. In addition, a method in which 
a benzotriazole derivative is prepared and is reduced 

15 by sodium borohydride as reported in Tetrahedron 

42,2683 (1991) or the like can be applied. 

[Production method 4] 

[0061] Another production method of the compound (le) 

^-X, (S ,ep4-1] O «*X |S«ep4-2) O xA Xl R ' 

p • p N IM N K3 

20 ic 4a le 

wherein each symbol represents the same definition as 
the aforementioned definition. 
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<Step 4-l> 

[0062] This is a step for converting a compound (lc) to 
a compound (4a), and can be performed in the same way 
as in <Step lA-3>. 

5 

<Step 4-2> 

[0063] This is a step for conducting carboxamidation of 
the 1-position of indole in a compound (4a) to obtain a 
compound (le), and can be performed in the same way as 

10 in <Step lA-2>. 

It is to be noted that, as described in [Production 
method 1-A] , a substituent conversion can be also 
performed in R 2 , R 9 , Rioi and R102 by properly performing 
oxidation reaction, reduction reaction, reductive 

15 amination reaction, ester formation reaction, amide 

formation reaction, protecting group introduction 
reaction, deprotection reaction, hydrolysis reaction or 
the like generally utilized after these steps. 

20 [Production method 5] 

[0064] Another production method of a compound (le) 

r -^v^ [step5 _ 2] Ri „jxK 

la 5a 

wherein, each symbol represents the same definition as 
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the aforementioned definition. 
<Step 5-l> 

[0065] This is a step for converting a pyrimidine or 
5 pyridine derivative (la) into a corresponding urea 

derivative (5a) , and can be performed in the same way 
as in <Step lA-3>. 

<Step 5-2> 

[0066] This is a step for obtaining a compound (le) 
from a pyrimidine or pyridine derivative (5a) having 
urea. A method in which the same operations as in 
<Step 1A-1> and <Step lA-2> are sequentially performed, 
a method in which the same operations as in <Step 2-l>, 
<Step 2-2> and <Step lA-2> are sequentially performed, 
a method as in <Step 3-7>, a method in which the same 
operations as in <Step 3-8> and <Step 3-9> are 
sequentially performed or the like can be applied. 

20 [0067] It is to be noted that, as described in 

[Production method 1-A] , a substituent conversion can 
be also performed in R 2 , R9, R101 and R i0 2 by properly 
performing oxidation reaction, reduction reaction, 
reductive amination reaction, ester formation reaction, 

25 amide formation reaction, protecting group introduction 

reaction, deprotection reaction, hydrolysis reaction or 



10 



15 
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the like generally utilized after these steps. 
[Production method 6] 

[0068] Another manufacturing method of compounds (lc), 
5 (Id), (3i) 




wherein, L2 represents a leaving group; each symbol 
represents the same definition as the aforementioned 
definition . 



10 

<Step 6-l><Step 6-2><Step 6-3> 

[0069] These are steps for condensing a pyrimidine or 
pyridine derivative having leaving groups Li and L2 and 
an indole or indoline derivative. In these steps, it 
15 is preferable that Li is a substituent having higher 
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reactivity than that of L 2 . Specifically, for example, 
a combination of Li being a nitro group and L 2 being a 
chlorine atom or the like comes under the category. By 
using an indole derivative (lb), indole derivatives 
(3c), (3g) having a carboxamide group at the 1-position, 
indoline derivatives (3d), (3h) having a carboxamide 
group at the 1-position, each compound (6b), (6c) and 
(6d) can be obtained under the same conditions as in 
<Step 1A-1>. 

<Step 6-4> 

[0070] This is a step for conducting carboxamidation of 
the 1-position of indole in a compound (6b) to obtain a 
compound (6c), and can be performed in the same way as 
in <Step lA-2>. 

<Step 6-5> 

[0071] This is a step for oxidizing an indoline 
derivative (6d) to an indole derivative (6c). The same 
20 method as in <Step 3-9> can be used. 

<Step 6-6><Step 6-7><Step 6-8> 

[0072] These are steps in which the leaving group L 2 of 
pyrimidine or pyridine derivatives (6b), (6c), or (6d) 
25 is converted into a group represented by the formula - 

NHR 2 , wherein R 2 represents the same definition as the 



10 



U.S. S.N. 10/651,496 
3693142vl 



72 of 466 



2003946-0058 



r 

FP03-0088-01 



aforementioned definition, to obtain compounds (lc), 
(Id), or (3i), respectively. For example, an ammonia- 
ethanol solution or a corresponding primary amine is 
used, and the reaction can be performed in a sealed 
tube for a time of 10 minutes to 100 hours at a 
temperature of 60 °C to reflux temperature. 



10 



15 



[Production method 7] 

[0073] Another production method of a compound (7j), 
which is the compound represented by the formula (la), 
wherein Y is an oxygen atom and both 2- and 3-positions 
of indole (R 8 , R7) are hydrogen atoms 
[production method 7-A] 




R 4 




R 3 [Step 7A-2] La'^V'Ss [ Ste P 7A ~ 3 ^ L/^N*S* 3 [ Ste P 7A " 4] 



5 *6 




7a 



7b 



7c 



R4 v« 



R 4 V» 



L 2 ^N^R 3 [Step 7A-5] L 2 ^TTi z [Step 7A-6] L/-VS* 3 [ Ste P 7A_7 ^ L/^St^, 

Id 7e 7f 7g 





R4 




[Step7A-8] [Step 7A-9] J£J^ [Step 7A-10] R,.^^ 



2h - 7i 1 ° 2 " 2 71 

wherein each symbol represents the same definition as 
the aforementioned definition. 
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<Step 7A-1> 

[0074] This is a step for obtaining a compound (7a) by 
introducing an aminophenoxy group into a compound (6a). 
It is preferable that in the compound (6a), Li is a 
substituent having higher reactivity than that of L2- 
Specif ically, for example, a combination of Li being a 
nitro group and L2 being a chlorine atom comes under 
the category. A compound (7a) can be obtained by using 
a compound (6a) and an aminophenol derivative in the 
same method as in <Step 1A-1>. In addition, after 
these compounds are condensed by using a nitrophenol 
derivative in the same way as in <Step 1A-1>, a method 
for reducing a nitro group by catalytic hydrogenation 
reaction using palladium catalyst or the like, or metal 
reduction reaction using iron-ammonium chloride, iron- 
acetic acid or the like can be applied. In the 
reduction reaction of the nitro group, methanol, 
ethanol, tetrahydrofuran, N, N-dimethylf ormamide or the 
like can be used as a reaction solvent, and the 
catalytic hydrogenation reaction can be performed at 
ordinary pressure or under pressurization . The 
reaction can be performed at a temperature of room 
temperature to reflux temperature for 10 minutes to 30 
hours . 

<Step 7A-2> 
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[0075] This is a step for protecting amino group of a 
compound (7a) to obtain a compound (7b) . As a 
protecting group, for example, a benzyloxycarbonyl 
group or the like can be introduced by using a 
5 corresponding chlorocarbonate ester. 

<Step 7A-3> 

[0076] This is a method for obtaining a compound (7c) 
from a compound (7b) . t-Butyl bromoacetate as a 
reagent, sodium hydride or the like as a base, N,N- 
dimethylf ormamide, tetrahydrof uran, dimethyl sulfoxide 
or the like as a reaction solvent can be used. The 
reaction can be performed at a temperature of room 
temperature to reflux temperature for 10 minutes to 30 
hours . 

<Step 7A-4> 

[0077] This is a step for deprotecting a compound (7c) 
to obtain a compound (7d) . There may be mentioned, for 
20 example, deprotection reaction by the "catalytic 

hydrogenation reaction of benzyloxycarbonyl group or 
the like. 

<Step 7A-5> 

25 [0078] This is a step for obtaining a compound (7e) by 

introducing a carboxamide group to a compound (7d) . As 
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a reagent, an isocyanate derivative, a carbamate 
derivative or the like can be used. As a reaction 
solvent, N, N-dimethylf ormamide, tetrahydrof uran, 

dimethyl sulfoxide, toluene or the like can be used, 
and organic bases such as triethylamine or pyridine can 
be added thereto as requested. The reaction can be 
performed for a time of 10 minutes to 30 hours and at a 
temperature of 0 °C to reflux temperature. 

<Step 7A-6> 

[0079] This is a step for obtaining a compound (7f) 
from a compound (7e) by cyclization reaction. The 
reaction is performed in an acidic condition, 
specifically, for example, in trif luoroacetic acid- 
trif luoroacetic anhydride or the like. The reaction 
can be performed for a time of 10 minutes to 30 hours 
and at a temperature of 0 °C to reflux temperature. 

<Step 7A-7><Step 7A-8> 

[0080] These are steps for converting into an indole 
derivative (7h) via a compound (7g) from a 3- 
oxoindoline derivative (7f) . A 3-hydroxyindoline 
derivative (7g) is prepared by reduction of a carbonyl 
group using sodium borohydride as a reagent, in 
tetrahydrofuran, methanol, ethanol or the like as a 
reaction solvent, thereafter a compound (7h) can be 
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obtained by performing dehydration by using camphor 
sulfonic acid or the like as a reagent, and toluene, 
dichloroethane or the like as a reaction solvent. 



<Step 7A-9><Step 7A-10> 

[0081] Thereafter, it is possible to lead to a step in 
which a compound (7j) is prepared under the same 
conditions in each of <Step 6-6>, <Step lA-3> 
[Production method 7-B] 



r 2 % £ I r?i i. 1 *r*e 

> 1 » R w™.„ _ ° _ o x/% 



2 k" 3 [Ste P 7B-1] R %.V [Step7B-2] R £ Jf -A. 1 [Step 7B-3] 

Ik 

Z! 

p r H = < V Rs 



O X,*X, [Step7B-4] O Jfe*X, [Step 7B-5] Q A.^ 

r "i-n a n x n' x r 3 r i«""N*n x n' x r, "iw-h^nVr, 

Rio;?* M R io^ 2 7a Rio^^ ^ 

R4 R4 V R 9 R4 V R » 

f-Ov rCiO 



^ o xpx, O XfXi o xi 3> x 1 

(Step7B-6]Rl0l*N%'V X R3 [Step 7B-7] R 101*n^n X n' X R 3 [Step 7B-8] RlOl* N A n^ N ' X r 3 
Rl02^2 R 10 ^2 R102 R 2 

10 Ifi 2a Ii 

wherein, each symbol represents the same definition as 

the aforementioned definition. 



<Step 7B-1> 

15 [0082] This is a step for obtaining a compound (7k) 

from a compound (5a), and can be performed in the same 
way as in <Step 7A-1>. 
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<Step 7B-2> 

[0083] This is a step for protecting an amino group of 
a compound (7k) to obtain a compound (71), and can be 
5 performed in the same way as in <Step 7A-2>. 

<Step 7B-3> 

[0084] This is a method for obtaining a compound (7m) 
from a compound (71) , and can be performed in the same 
10 way as in <Step 7A-3>. 

<Step 7B-4> 

[0085] This is a step for deprotecting a compound (7m) 
to obtain a compound (7n) , and can be performed in the 
15 same way as in <Step 7A-4>. 

<Step 7B-5> 

[0086] This is a step for .introducing a carboxamide 
group to a compound (7n) to obtain a compound (7o), and 
20 can be performed in the same way as in <Step 7A-5>. 

<Step 7B-6> 

[0087] This is a step for obtaining a cyclized compound 
(7p) from a compound (7o) , and can be performed in the 
25 same way as in <Step 7A-6>. 
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<Step 7B-7><Step 7B-8> 

[0088] These are steps for converting into an indole 
derivative (7j) via a compound (7q) from a 3- 
oxoindoline derivative (7p),~ and can be performed in 
5 the same as in <Step 7A-7><Step 7A-8>. 



[Production method 8] 

[0089] Another production method . of a compound (8g), 
which is the compound represented by the formula (la), 
10 wherein both 2- and 3-positions of indole (R 8 ,R7) are 

hydrogen atoms 
[Production method 8-A] 

^V^° 2 ^tr N ° 2 JSv™ 2 





8a 8b 8c 



-4] X^X, [Step 8A-5] *2*Xi [Step 8A-6] 



[Step 8A-4] XT*Xi & [Step 8A-5] fr'Xi [Step 8A-6] jf% 

8d 8c 2 8f 

R, V«9 



1 K 5 

[Step 8A-7] o X^X! 




J 

^102^2 



SB 

wherein, each symbol represents the same definition as 
15 the aforementioned definition. 



<Step 8A-1> 
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[0090] This is a coupling reaction of a compound (6a) 
with a nitrobenzene derivative. A compound (8a) can be 
obtained under the same conditions as in <Step 1A-1>. 

5 <Step 8A-2> 

[0091] This is a step for obtaining a compound (8b) 
from a compound (8a) . The reaction can be performed 
under the conditions as described in Tetrahedron Lett. 
39 , 71 (1998) . Specifically, a dimethylacetal compound 

10 can be derived by condensing a nitrotoluene derivative 

and dimethylf ormamide dimethylacetal in N,N- 
dimethylformamide at a temperature of room temperature 
to reflex temperature for 10 minutes to 30 hours, and 
by sequentially performing the reaction of the compound 

15 in methanol under acidic condition at a temperature of 

room temperature to reflex temperature for 10 minutes 
to 30 hours. 

<Step 8A-3> 

20 [0092] This is a step for reducing a compound (8b) to a 

compound (8c) . Reduction by iron-ammonium chloride, 
iron-acetic acid or the like can be used. As a 
reaction solvent, methanol, ethanol, tetrahydrof uran, 
N, N-dimethylf ormamide or the like can be used. The 

25 reaction can be performed at a temperature of room 

temperature to reflux temperature for 10 minutes to 30 
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hours . 
<Step 8A-4> 

[0093] This is a step for converting a compound (8c) 
5 into a urea derivative to obtain a compound (8d), and 

can be performed in the same way as in <Step 7A-5>. 
Alternatively, tetrahydrof uran or N, N-dimethylf ormamide 
is used as a reaction solvent, for example, after a 
carbamate derivative is prepared by using phenyl 

10 chlorocarbonate or the like, and urea can be also 

introduced by allowing the derivative to react with an 
amine at a temperature of room temperature to reflux 
temperature for 10 minutes to 30 hours, while N,N- 
dimethylf ormamide, dimethyl sulfoxide are used as a 

15 reaction solvent. 



<Step 8A-5> 

[0094] This is a step for cyclizing a compound (8d) to 
obtain a compound (8e) - The reaction can be performed 
■20 under the conditions as described in Tetrahedron Lett. 

39 , 71 (1998) . Specifically, there may be mentioned a 
method in which reflux is performed in solvents such as 
benzene in the presence of catalytic amounts of camphor 
sulfonic acid and quinoline. 

25 

<Step 8A-6> 
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[0095] This is a step for obtaining a compound (8f) 
from a compound (8e) , and can be performed in the same 
way as in <Step 6-6>. 

5 <Step 8A-7> 

[0096] This is a step for obtaining a compound (8g) 
from a compound (8f), and can be performed in the same 
way as in <Step 7A-10>. 

10 [0097] [Production method 8-B] 

JL I D ^Me p^Me 



X^X, ^ | R 5 R 6 M ! ► I Rs Re' 

HN A N X R 3 [Step8B-1] [Step 8B-2] » 2 [Step8B-3] 

R 2 HN N R3 1 01 "N N N R3 

R2 Rl02^ 2 
la 8h 8i 

d O^R 9 

^s^N0 2 r^Y^ 2 F !i^NH 

T 1 "CLcH(0 M e) 2 | 1 "S^ CH(0Me)2 T 1 ~©LcH(OMe )2 
R 5 R 6 ► ^ ► J[ R5 Re 

R< M £ Y£ [Step8B-4] R^J^J^^ [Step8B-5] ° 

R10L N ^ N ^ N ^ R3 N N N R 3 ^-N^N^N^Rs 



R4 V R 9 



[Step 8B-6] O X 2 ^X! 

Rl01 'N A N X N^R 3 



^ Rs Re 

Rl02 R 2 



wherein, each symbol represents the same definition as 
in the aforementioned definition. 



15 <Step 8B-1> 
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[0098] This is a step for obtaining a compound (8h) by 
performing coupling reaction of a compound (la) with a 
nitrobenzene derivative, and can be performed in the 
same way as in <Step 1A-1>. 

<Step 8B-2> 

[0099] This is a step for introducing urea to a 
compound (8h) to obtain a compound (8i), and can be 
performed in the same way as in <Step lA-3>. 

<Step 8B-3> 

[0100] This is a step for condensing a nitrotoluene 
derivative (8i) and dimethylf ormamide dimethylacetal , 
subsequently, for deriving the compound to 
dimethylacetal compound (8j). The step can be 

performed in the same way as in <Step 8A-2>. 

<Step 8B-4> 

[0101] This is a step for reducing a nitro group of a 
20 compound (8j) to obtain a compound (8k), and can be 

performed in the same way as in <Step 8A-3>. 

<Step 8B-5> 

[0102] This is a step for obtaining a compound (81) 
25 from a compound (8k) by introducing urea, and can be 

performed in the same way as in <Step 8A-4>. 



10 
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<Step 8B-6> 

[0103] This is a step for" cyclizing a compound (81) to 
obtain a compound (8g), and can be performed in the 
same way as in <Step 8A-5>. 



[Production method 9] 

[010 4] Another production method of a compound (7j) 
[Production method 9-A] 

R4 




I 



NH, 



<Step 9A-1] Lj^N^Sfa [step 9A-2] L 2 -^>I*S? 3 [Step 9A-3] Li^H^R, 





9a 



R4 V* 



9b 



9c 






[Step 9A-4] JJQ^ [Step 7A-9] Jtf^ [Step 7*10] ^JJ^^ 

^2 ^102^2 



L 2 in «3 

7h 



11 2i 

wherein, each symbol represents the same definition as 

the aforementioned definition. 



<Step 9A-1> 

[0105] This is a step for obtaining a compound (9a) by 
coupling of a compound (6a) with a phenol derivative. 
Specifically, for example, a corresponding condensed 
compound can be obtained under the same conditions as 
in <Step 1A-1>, by using 4-amino-3-iodophenol obtained 
from t-butyl (2-iodo-4- 
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( (triisopropylsilyl) oxy) phenyl) carbamate obtained by a 
method as described in J. Org. chem. , _62, 6507 (1997) 
by allowing n-butylammonium fluoride or the like to 
react therewith. 

5 

<Step 9A-2> 

[0106] This is a step for converting a compound (9a) 
into a urea derivative to obtain a compound (9b), and 
can be performed in the same way as in <Step 8A-4>. 

10 

<Step 9A-3> 

[0107] This is a step for obtaining an acetylene 
derivative (9c) from an iodo compound (9b) using 
trimethylsilylacetylene . The condensation can be 

15 performed in the presence of 

tetrakis ( triphenylphosphine) palladium or 
dichlorobis (triphenylphosphine ) palladium, cuprous 
iodide. N, N-dimethylf ormamide . or the like can be ..used 
as a reaction solvent, and the reaction can be 

20 performed at a temperature of room temperature to 

reflux temperature for 10 minutes to 30 hours. 

<Step 9A-4> 

[0108] This is a step for performing cyclization by 
25 heating an acetylene derivative (9c) in the presence of 

cuprous iodide to obtain an indole derivative (7h) . 
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N, N-dimethylf ormamide or the like can be used as a 
reaction solvent, and the reaction can be performed at 
a temperature of 80 ° C to reflux temperature for 5 
minutes to 10 hours. 

Subsequently, a compound (7h) can be converted into a 
compound (7j) as described in <Step 7A-9>, <Step 7A-10>. 

[0109] [Production method 9-B] 

p — — ► H& 

"Tl N [StepSB-1] J [S te P 9B. 2] 0 X^ * 

R 102 R 2 1 'N N N R3 

5a 9d Ri02^ 2 9e 

CU,R 9 O 

Jh ^ 9 



► X R 5 R 6^ TMS ► X R 5 R 6 

[Step9B-3] O ft** " [Step9B^] ° 

R102*2 9f R102 R 2 ^ 

wherein each symbol represents the same definition as 
in the aforementioned definition. 



<Step 9B-1> 

[0110] This is a step for coupling a compound (5a) with 
a phenol derivative to obtain a compound (9d), and can 
be performed in the same way as in <Step 9A-1>. 

<Step 9B-2> 

[0111] This is a step for converting a compound (9d) 
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into a urea derivative to obtain a compound (9e), and 
can be performed in the same way as in <Step 7A-5>. 

<Step 9B-3> 

5 [0112] This is a step for obtaining an acetylene 

derivative (9f) from an iodo compound (9e) by using 
trimethylsilylacetylene, and can be performed in the 
same way as in <Step 9A-3>. 

10 <Step 9B-4> 

[0113] This is a step for cyclizing an acetylene 
derivative (9f) by heating in the presence of cuprous 
iodide to obtain an indole derivative (7j). The same 
conditions as in <Step 9A-4> can be applied. 

15 

[Production method 10] 

[0114] A typical production method of a compound (lOg), 
which is the compound represented by the formula .(la),, 
wherein Y is an oxygen atom, a sulfur atom or a group 

20 represented by the formula -NR Y - (wherein R y represents 

a hydrogen atom or a Ci-e alkyl group) , Xi is a group 
represented by the formula -C(CN)=, X 2 is a group 
represented by the formula -CH=, R 2 is a hydrogen atom, 
R 3 is a hydrogen atom, an optionally substituted Ci_ 6 

25 alkyl group or an optionally substituted C 3 - 8 cycloalkyl 

group 
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wherein, X 2 oi represents a chlorine atom or a bromine 
atom, X202 represents a bromine atom or an iodine atom; 
R301 represents a hydrogen atom, an optionally 



5 substituted Ci-e alkyl group, or an optionally 

substituted C3-8 cycloalkyl group; it is preferable that 
as a combination of X201 and X202/ X202 is an iodine atom 
or a bromine atom if X 2 oi is a chlorine atom, X202 is an 
iodine atom if X 2 oi is a bromine atom; other symbols 
10 represent the same definition as the aforementioned 

definition . 

<SteplO-l> 

[0115] This is a step for bromination or iodination of 
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the 5-position of a 2-aminopyridine derivative (10a) 
having a chlorine atom or a bromine atom at the 4- 
position to obtain a compound (10b) . For example, 
halogenation agents such as iodine, N-bromosuccinimide , 
bromine, N-iodosuccinimide can be used. As a reaction 
solvent, for example, N, N-dimethylf ormamide, dimethyl 
sulfoxide, methylene chloride and acetonitrile can be 
used. The reaction can be performed at a temperature 
of 0 °C to reflux temperature for 10 minutes to 48 
hours . 

<Step 10-2> 

[0116] This is a step for converting X202 of a compound 
(10b) into a cyano group to obtain a compound (10c) . 

For example, 0.5 to 0.6 equivalent of zinc 
cyanide, 1.0 to 1.2 equivalent of potassium cyanide, or 
trimethylsilylcyanide is reacted with a compound (10b) 
in the presence of a palladium catalyst such as 
tetrakis ( triphenylphosphine ) palladium or 
dichlorobis (triphenylphosphine) palladium. As a 

reaction solvent, for example, N, N-dimethylf ormamide, 
dioxane and tetrahydrof uran can be used. The reaction 
can be performed at a temperature of room temperature 
to reflux temperature for 10 minutes to 10 hours. 

<Step 10-3><Step 10-4><Step 10-5> 
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[0117] These are steps for condensing a pyridine 
derivative (10c) and an indole or indoline derivative. 
Compounds (lOd), (lOe) and (lOf) can be obtained, 
respectively, by using an indole derivative (lb), 
indole derivatives (3c), (3g) having a carboxamide 
group at the 1-position, and indoline derivatives (3d) , 
(3h) having a carboxamide group at the 1-position under 
the same conditions as in <Step 1A-1>. 

<Step 10-6> 

[0118] This is a step for conducting carboxamidation of 
1-position of indole of a compound (lOd) to obtain a 
compound (lOe), and can be performed in the same way as 
in <Step lA-2>. 

<Step 10-7> 

[0119] This is a step for oxidizing an indoline 
derivative (lOf) to an indole derivative (lOe), and can 
be performed in the same way as in <Step 3-9>. 

<Step 10-8> 

[0120] This is a step for converting a compound (lOe) 
into a compound (lOg) , and can be performed in the same 
way as in <Step lA-3>. 

[Production method 11] 
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[0121] Another production method of a compound (lOg) 





10 



15 



wherein each symbol represents the same definition as 
the aforementioned definition. 

<Step ll-l><Step ll-2> 

[0122] These are steps for converting aminopyridine 



derivatives (lie), (11c) , respectively, and can be 
performed in the same way as in <Step lA-3>. 

<Step ll-3> 

[0123] This is a step for iodination or bromination of 
the 5-position of a 2-ureidopyridine derivative (11c) 
having a chlorine atom or a bromine atom at the 4- 
position to obtain a compound (lid), and can be 
performed in the same way as in <Step 10-1>. 

<Step ll-4> 

[0124] This is a step for converting X202 of a compound 
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(lid) into a cyano group to obtain a compound (lie), 
and can be performed in the same way as in <Step 10-2>. 

<Step ll-5> 

[0125] This is a step for obtaining a compound (lOg) 
from a pyridine derivative (lie) having urea, and can 
be performed in the same way as in <Step 5-2>. 
[Production method 12] 

A production method of a compound (12b), which is the 
compound represented by the formula (la), wherein Y is 
a sulfinyl group or a sulfonyl group, Xi is a group 
represented by the formula -C(CN)=, and R 2 is a 
hydrogen atom 



wherein other symbols represent the same definitions as 
the aforementioned definitions. 

<Step 12-1> 

[0126] This is a step for oxidizing a compound (12a) to 
a compound (12b), and can be performed in the same way 
as in <Step 1B-1>. 

[Production method 13] 
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[0127] A production method of a compound (131), which 
is the compound represented by the formula (la), 
wherein Y is an oxygen atom, a sulfur atom or the 
formula -NR y - (wherein R y represents a hydrogen or a C x 
5 to Ce alkyl group) , and Xi is a group represented by 

the formula -C(CN)= 
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wherein, X203 represents a chlorine atom, a bromine atom 
or an iodine atom; other symbols represent the same 
definition as the aforementioned definition. 

5 <Step 13-1> 

[0128] This is a step for converting X203 of 4,6- 
dihalogenated nicotinic acid or its analogous compound 
(13a) such as 4, 6-dichloronicotinic acid as reported in 
Acad. Nauk Ukr. SSSR, 1986, page 36 into an amino group 
10 to obtain a compounds (13b) . The reaction can be 

performed at a temperature of 0 °C to reflux 
temperature for 10 minutes to 100 hours by using, for 
example, an ammonia-ethanol solution or the like. 



15 <Step 13-2> 

[0129] This is a step for obtaining a compound (13c) by 
converting a carboxyl group of a compound (13b) into a 
carbamoyl group. For example, a method in which, after 
oxalyl chloride or thionyl chloride is allowed to react 

20 with the compound at a temperature of 0 °C to reflux 

temperature for 10 minutes to 24 hours, ammonia is 
allowed to react with the compound, or a method in 
which diethylcyanophosphate, ammonium chloride, 
triethylamine are employed as disclosed in Synthesis 

25 [SYNTBF], 1998, 1467 - 1475 or the like can be used. 
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<Step 13-3><Step 13-4><Step 13-5> 

[0130] These are steps for condensing a pyridine or 
pyrimidine derivative (13c) and an indole or indoline 
derivative. Compounds (13d), (13e), (13f) can be 
5 obtained, respectively, by using an indole derivative 

(lb), indole derivatives (3c), (3g) having a 
carboxamide group at the 1-position, or indoline 
derivatives (3d), (3h) having a carboxamide group at 
the 1-position under the same conditions as in <Step 
10 1A-1>. 



<Step 13-6><Step 13-11> 

[0131] These are steps for conducting carboxamidation 
of the 1-position of indole of compounds (13d), (13g) 
15 to obtain compounds (13e), (13j) and can be performed 

in the same way as in <Step 1A~2>. 



<Step 13-8><Step 13-12><Step 13-15> 

[0132] These are steps for converting a carbamoyl group 
20 of compounds (13d), (13h), (13k) into a cyano group to 

obtain compounds (13g), (131). For example, a method 
in which phosphorus oxychloride, thionyl chloride, 
trif luoroacetic anhydride are allowed to react with the 
compounds at a temperature of 0 °C to reflux 
25 temperature for 10 minutes to 24 hours can be used. 
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<Step 13-9><Step 13-10><Step 13-14> 

[0133] These are steps for converting aminopyridine or 
aminopyrimidine derivatives (13e), (13f), (13j) into 
corresponding urea derivatives (13h) , (13i), (131), and 
can be performed in the same way as in <Step lA-3>. 

<Step 13-7><Step 13-13> 

[0134] These are steps for oxidizing indoline 
derivatives (13f), (13i) to indole derivatives (13e) , 
(13k), and can be performed in the same way as in <Step 
3-9>. 

[Production method 14] 

[0135]A typical production method of compounds (14d) , 
(14e), (14f) by halogenation of compounds (14a), (14b), 
(14c) 
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wherein, each symbol represents the same definition as 
the aforementioned definition. 



5 <Step 14-l><Step 14-2><Step 14-3> 

[0136] These are steps for substituting a substituent 
in 6-membered heterocycle from a hydrogen atom to a 
halogen atom. A compound can be obtained from a 
corresponding compound respectively: a compound (14d) 
10 from a compound (14a), a compound (14e) from a compound 

(14b) and a compound (14f) from a compound (14c) as in 
<Step 10-1>. 



[Production method 15] 
15 [0137] A typical production method of compounds (15a) , 

(15b), (15c) by substituting a halogen atom in 6- 
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membered heterocycle of compounds (14d) , (14e), (14f) 
to a cyano group 



*201 



X 2 02 

jr "■ 

HN N A R3 [Step 15-1] 

R 2 

14d 



*201 



HN N R 3 

R 2 

15a 



R 1 XT 2 ° 2 ~ 
R«« R 2 i 4e 



[Step 15-2] 




Rl01 "M^N*^r^R 3 



R4 H 




R'b 



1^102 R 2 



15b 



9 ir] - * 202 ^ 

Rioi^n^N^R 3 [step 15-3] 

"102*2 j 4f 



R 1I%C! N 

1^102 ^2 




15c 



wherein, each symbol represents the same definition as 
the aforementioned definition. 



<Step 15-l><Step 15-2><Step 15-3> 

[0138] These, are steps for obtaining a compound from a 
corresponding compound respectively: a compound (15a) 

10 from a compound (14d), a compound (15b) from a compound 

(14e) and a compound (15c) from a compound (14f) by 
substituting a substituent in 6-membered heterocycle 
from a halogen atom to a cyano group. 0.5 to 2.0 
equivalent of zinc cyanide or 1.0 to 3.0 equivalent of 

15 copper (I) cyanide, potassium cyanide, sodium cyanide, 

trimethylsilylcyanide or the like to compounds (14d), 
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(14e) and (14f) can be used. In order to accelerate 
the reaction, as a catalyst, for example, a palladium 
catalyst such as tetrakis (triphenylphosphine) palladium 
or dichlorobis (triphenylphosphine) palladium, copper (I) 
iodide, copper (0) or the like can be used. As a 
reaction solvent, for example, N, N-dimethylf ormamide , 
N-methylpyrrolidone, dimethyl sulfoxide, dioxane, 
tetrahydrofuran or the like can be used. The reaction 
can be performed at a temperature of room temperature 
to reflux temperature for 10 minutes to 2 days. 

[0139] After completing the aforementioned reactions, 
purification can be performed by an ordinary treatment 
method, for example, column chromatography using silica 
gel or adsorbent resins or the like, or 
recrystallization from a suitable solvent. 

[0140] The compounds of the invention, salts thereof or 
hydrates of the foregoing may be formulated as tablets, 
powders, fine particles, granules, coated tablets, 
capsules, syrups, lozenges, inhalants, suppositories, 
injections, ointments, eye salves, eye drops, nasal 
drops, ear drops, paps, lotions and the like, by any 
common methods . The formulation may employ any 
commonly used excipients, binders, lubricants, coloring 
agents, corrective coatings, and if necessary, 
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stabilizers, emulsif iers, absorbef acients , surfactants , 
pH adjustors, preservatives, antioxidants, or the like, 
in combination with various components that are 
ordinarily used as raw materials for pharmaceutical 
5 formulations. For example, an oral formulation may be 

prepared by combining a compound of the invention or 
pharmacologically acceptable salt thereof with an 
excipient, if necessary adding a binder, disintegrator, 
lubricant, coloring agent, corrective coating or the 

10 like, and forming a powder, fine particles, granules, 

tablets, coated tablets, capsules, etc. by a common 
method. As such components there may be mentioned 
animal and vegetable oils such as soybean oil, beef 
tallow and synthetic glycerides; hydrocarbons such as 

15 liquid paraffin, squalane and solid paraffin; ester 

oils such as octyldodecyl myristate and isopropyl 
myristate; higher alcohols such as cetostearyl alcohol 
and behenyl alcohol; silicone resins; silicone oils; 
surfactants such as polyoxyethylene fatty acid esters, 

20 sorbitan fatty acid esters, glycerin fatty acid esters, 

polyoxyethylene sorbitan fatty acid esters, 
polyoxyethylene hydrogenated castor oil and 
polyoxyethylene-polyoxypropylene block copolymer; 
water-soluble polymers such as hydroxyethylcellulose , 

25 polyacrylic acid, carboxyvinyl polymer, polyethylene 

glycol, polyvinylpyrrolidone and methylcellulose ; lower 
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alcohols such as ethanol and isopropanol; polyhydric 
alcohols such as glycerin, propylene glycol, 
dipropylene glycol and sorbitol; sugars such as glucose 
and sucrose; inorganic powders such as silicic acid 
5 anhydride, magnesium aluminum silicate and aluminum 

silicate, purified water, and the like. Examples of 
excipients which may be used include lactose, corn 
starch, white soft sugar, glucose, mannitol, sorbit, 
crystalline cellulose and silicon dioxide, examples of 

10 binders which may be used include polyvinyl alcohol, 

polyvinyl ether, methylcellulose, ethylcellulose, gum 
arabic, tragacanth, gelatin, shellac, 

hydroxypropylmethyl cellulose, hydroxypropylcellulose, 
polyvinylpyrrolidone, polypropylene 

15 glycol/polyoxyethylene block polymer and meglumine, 

examples of disintegrators which may be used include 
starch, agar, gelatin powder, crystalline cellulose, 
calcium carbonate, sodium bicarbonate, calcium citrate, 
dextrin, pectin and carboxymethylcellulose calcium, 

20 examples of lubricants which may be used include 

magnesium stearate, talc, polyethylene glycol, silica 
and hydrogenated vegetable oils, examples of coloring 
agents which may be used include those approved for 
addition to drugs, and examples of corrective coatings 

25 which may be used include cocoa powder, menthol, 

aromatic powders, mentha oil, borneol and powdered 
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cinnamon. The tablets or granules may also be sugar 
coated or provided with another type of suitable 
coating if necessary. For preparation of a liquid 
formulation such as a syrup or injection, a common 
5 method may be used to formulate a compound of the 

invention or a pharmacologically acceptable salt 
thereof with a pH adjustor, solubilizer, isotonizing 
agent or the like, as well as a solubilizing aid, 
stabilizer etc. if necessary. There are no particular 

10 restrictions on the method of preparing an external 

agent, and any Common method may be employed. That is, 
it may be prepared using as base materials any of 
various raw materials which are ordinarily used in 
drugs, quasi drugs, cosmetics and the like. As 

15 examples of specific base materials there may be 

mentioned raw materials such as animal and vegetable 
oils, mineral oils, ester oils, waxes, higher alcohols, 
fatty acids, silicone oils, surfactants, phospholipids, 
alcohols, polyhydric alcohols, water-soluble polymers, 

20 clay minerals, purified water and the like, and if 

necessary pH adjustors, antioxidants, chelating agents, 
antiseptics and fungicides, coloring agents, aromas and 
the like may also be added, although the base materials 
for external agents according to the invention are not 

25 limited to these. If necessary, there may also be 

included components such as ingredients having 
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differentiation- inducing activity, circulation 

promoters, microbicides, antiphlogistic agents, cell 
activators, vitamins, amino acids, humectants, 
keratolytic agents and the like. The amounts of the 
5 aforementioned base materials may be the concentrations 

established for preparation of ordinary external agents. 

[0141] There are no particular restrictions on the 
compound of the invention, the salt thereof or the 

10 hydrate thereof when administered, and either oral or 

parenteral administration may be carried out according 
to ordinary methods. For example, it may be prepared 
and administered in the form of a tablet, powder, a 
granule, a capsule, syrup, lozenge, inhalant, 

15 suppository, injection, ointment, eye salve, eye drop, 

nasal drop, ear drop, pap, lotion or the like. 

[0142] Although the dosage of a drug according to the 
invention will differ depending on severity of symptoms, 
20 age, gender, body weight, form of administration, type 

of disease, etc., it will be generally 100 \xg - 10 g 
per day for an adult and such dosages may be 
administered once or divided over several. 

25 [0143] The administration form of the medicine 

according to the present invention is not particularly 
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restricted, and can be an oral administration or a 
parenteral administration by a generally employed 
method. 

5 [0144] The biochemical activity and actions and effects 

(angiogenesis inhibition activity, antitumor activity 
or the like) as a medicine of the compounds according 
to the present invention can be evaluated by the 
following methods. 

10 

[0145] The following is a list of abbreviations used in 
the pharmacological test examples described below. 
<List of Abbreviations> 
DNA (deoxyribonucleic acid) 

15 VEGFR2 (vascular endothelial growth factor receptor 2) 

Hepes (N- [2-HydroxyethylJpiperazine-N' - [2- 

ethanesulf onic acid] , HEPES (buffer solution) ) 
MgCl2 (Magnesium Chloride) 
MnCl2 (Manganese Chloride) 

20 Na 3 V0 4 (Sodium Orthovanadate (V) ) 

ATP (Adenosine 5' -Triphosphate) 
EDTA (Ethylenediaminetetraacetic acid) 
HTRF (Homogenous Time-Resolved Fluorescence) 
FGFR1 (Fibroblast growth factor receptor 1) 

25 PDGFRP (Platelet derived growth factor receptor (3) 

HGFR (Hepatocyte growth factor receptor) 
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EGFR (Epidermal growth factor receptor) 

Tris (Tris (hydroxymethyl ) aminomethane , Tris (buffer 
solution) ) 

NaCl (sodium Chloride) 
5 BSA (Bovine Serum Albumin) 

HRP (Horseradish peroxidase) 

EGTA (Ethylene glycol bis (2-aminoethyl ether) - 
N,N,N' ,N' -tetraacetic acid) 
SDS (Sodium Dodecylsulphate ) 
10 NP-40 (Nonidet P-40) 

PGR: polymerase chain reaction 

RT-PCR: reverse transcription-polymerase chain reaction 

RNA: ribonucleic acid 

cDNA: complementary DNA 
15 cRN A: complementary RNA 

dNTP: a mixture composed of dATP, dCTP, dGTP, and dTTP 

UTP: Uridine 5' -triphosphate 

CTP: Cytidine 5' -triphosphate 

dATP: 2' -Deoxyadenosine 5' -triphosphate 
20 dCTP: 2' -Deoxycytidine 5' -triphosphate 

dGTP : 2 ' -Deoxyguanosine 5' -triphosphate 

dUTP : 2 ' -Deoxyuridine 5' -triphosphate 

GAPDH: glyceraldehyde 3-phosphate dehydrogenase 

FBS : Fetal bovine serum 
25 PBS: Phosphate buffered saline 

MTT: (3- [4, 5-Dimethylthiozol-2-yl] -2, 5- 
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diphenyltetrazolium bromide; Thiazolyl blue) 
DMSO: Dimethyl sulfoxide 
PDGF: Platelet derived growth factor 
EGF: Epidermal growth factor 
5 FGF2 : Fibroblast growth factor 2 

VEGF: Vascular endothelial growth factor 
HGF: Hepatocyte growth factor 
TNF-a: Tumor Necrosis factor alpha 
FCS: Fetal Calf Serum 
10 EGM-2: Endothelial Cell Growth Medium-2 

Pharmacological Test Example 1: Inhibition against 
sandwich tube formation by vascular endothelial cells 
in response to stimulation by anqiogenesis factor 

15 [0146] Human Umbilical Vein Endothelial Cells (HUVECs) 

were isolated according to a reported method 
(Shinseikagaku Jikken Koza [New Biochemistry Experiment 
Lectures], "Saibo Baiyo Gijutsu" [Cell Culturing 
Techniques], p. 197-202), 

20 and were cultured in a 5% C0 2 incubator (37°C) using 

EGM-2 medium (purchased from Clonetics Corp.) until the 
cells reached confluency. 

[0147] An ice-cooled mixture of collagen: 5x RPMI 1640: 
25 reconstitution buffer (all purchased from Nitta Gelatin, 

Inc.) at 7:2:1 was dispensed at 0.4 ml into each well 
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of a 24-well plate. After the solution was gelled by 
being stationed for 40 minutes in a 5% C0 2 incubator 
(37°C) , HUVEC cell suspension was added at 0.4 ml to 
each well (using 1 to 1.2 x 10 5 cells, though the 
5 numbers of cells differ slightly according to the HUVEC 

lot) , the HUVEC cell suspension being in human 
endothelial serum free medium (SFM, purchased from 
GIBCO BRL) containing added angiogenesis factors [20 
ng/ml FGF2 (purchased from GIBCO BRL) and 10 ng/ml EGF 

10 (purchased from GIBCO BRL), or 25 ng/ml VEGF (purchased 

from Wako Pure Chemical Industries Co., Ltd.) and 10 
ng/ml EGF, or 30 ng/ml HGF (purchased from R&D Co.) and 
10 ng/ml EGF] , and cultured overnight in a 5% CO2 
incubator (37°C) . On the following day, the medium on 

15 the upper layer was aspirated off, and then 0.4 ml of 

an ice-cooled mixture of collagen: 5x RPMI 1640: 
reconstitution buffer (all purchased from Nitta Gelatin, 
Inc.) at 7:2:1 was superposed into each well prior to 
stationing for 4 hours in a 5% CO2 incubator (37°C) for 

20 gelling. After adding 1.5 ml of an SFM solution 

containing each of the aforementioned angiogenesis 
factors and a diluted test substance onto the upper 
layer, culturing was performed in a 5% C0 2 incubator 
(37°C) . Upon aspirating off the culture supernatant in 

25 each well on the 4th day after addition of the test 

substance, 0.4 ml of a 3.3 mg/ml MTT solution dissolved 
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in PBS (purchased from Sigma Corp.) was added to each 
well and culturing was performed for approximately 2 
hours in a 5% CO2 incubator (37°C) . The tubes formed in 
the collagen gel of each well were stained by MTT, the 
tube images were loaded into a computer (Macintosh) , 
and the total length of the tubes was determined by 
image analysis software "MacScope" (purchased from 
Mitani Corp.). The ratio of the total length of the 
tubes formed in the well containing the test substance 
with respect to the total length of the tubes formed in 
the well containing no test substance was expressed as 
a percentage, and the concentration of each test 
substance required for 50% inhibition of tube formation 
(IC50) was determined from the ratio value. The results 
are shown in Table 1. 
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[0148] [Table 1] 



Example No . 


VEGF- stimulated 
tube formation 
IC 50 (nM) 


FGF2-stimulated 
tube formation 
IC 50 (nM) 


39 


5.1 


470 


41 


2.1 


250 


46 


7.0 


470 


47 


5.8 


120 


53 


6.7 


440 


78 


3.0 


450 



Pharmacological Test Example 2 : Measurement of 
inhibition against receptor tyrosine kinase activity 
5 [0149] This assay is used to determine inhibition of a 

test substance on tyrosine kinase activity. DNA coding 
for the cytoplasmic domain of VEGFR2 is obtained by 
total cDNA synthesis (Edwards M, International 
Biotechnology Lab 5(3), 19-25,. 1987) or by cloning. 

10 Expression in an appropriate expression system can 

produce a polypeptide with tyrosine kinase activity. 
The cytoplasmic domain of VEGFR2 obtained by expression 
of recombinant protein in, for example, insect cells 
have been found to exhibit intrinsic tyrosine kinase 

15 activity. For VEGFR2 (GenBank Accession No. L04947), 

the 1.7 kb DNA fragment described by Terman et al . 
(Oncogene, 6(9), 1677-1683, 1991), coding for the 
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cytoplasmic domain, beginning with lysine 791 and 
including the termination codon, was isolated from a 
human placental cDNA library (purchased from Clontech 
Laboratories, Inc.) and cloned in a Baculovirus 
5 expression vector (pFastBacHis , purchased from GIBCO 

BRL) . The recombinant construct was transfected into 
insect cells (Spondoptea frugiperda9 (Sf9) ) to prepare 
a recombinant Baculovirus. (Instructions for 

preparation and use of recombinant Baculovirus may be 

10 found in standard texts, such as "Bac-To-Bac 

Baculovirus Expression System" (GIBCO BRL).) The 
cytoplasmic fragment starting from lysine 398 (FGFR1, 
GenBank Accession No. X52833), the cytoplasmic fragment 
starting from lysine 558 (PDGFRp, GenBank Accession No. 

15 M21616) or the cytoplasmic fragment starting from 

lysine 974 (HGFR, GenBank Accession No. J02958) may be 
cloned and expressed by the same method for use in 
assays for other tyrosine kinases. EGFR was purchased 
from Sigma Co. (Product No. E-2645) . 

20 

[0150] For expression of the VEGFR2 tyrosine kinase, 
Sf9 cells were infected with the VEGFR2 recombinant 
virus and collected after 48 hours. The collected 
cells were rinsed with ice-cooled phosphate buffered 
25 saline (PBS) and then resuspended using 20 ml of ice- 

cooled Lysis Buffer (50 mM Tris-HCl (pH 8.5), 5 mM 2- 
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mercaptoethanol, 100 mM KC1, 1 mM phenylmethylsulf onyl 
fluoride, 1% (v/v) NP-40) per 1.5 x 10 8 cells. The 
suspension was centrifuged at 12,000 rpm for 30 minutes 
at 4°C and the supernatant was obtained. The 
5 supernatant was added to a Ni-NTA agarose column (3 ml, 

purchased from Qiagen) equilibrated with Buffer A {20 
mM Tris-HCl (pH 8.5), 5 mM 2-mercaptoethanol , 500 mM 
-KC1, 20 mM imidazole, 10% (v/v) glycerol}. The column 
was washed with 30 ml of Buffer A, and then with 6 ml 

10 of Buffer B {20 mM Tris-HCl (pH 8.5), 5 mM 2- 

mercaptoethanol, 1M KC1, 10% (v/v) glycerol}, and 
finally with 6 ml of Buffer A. After washing, it was 
eluted with 6 ml of Buffer C {20 mM Tris-HCl (pH 8.5), 
5 mM 2-mercaptoethanol, 100 mM KC1, 100 mM imidazole, 

15 10% (v/v) glycerol}. The eluate was placed on a 

dialysis membrane (purchased from Spectrum 

Laboratories) and dialyzed with a dialysis buffer {20 
mM Tris-HCl (pH 7.5), 10% (v/v) glycerol, 1 mM 
dithiothreitol, 0.1 mM Na 3 V0 4 , 0.1 mM EGTA} . After 

20 dialysis, it was supplied for SDS-electrophoresis , and 

the recombinant protein (His6-VEGFR2, cytoplasmic 
domain of VEGFR2 fused with 6 histidine residues at the 
N-terminus) detected at a molecular weight of 
approximately 100 kDa with Coumassie Brilliant Blue 

25 staining was assayed using BSA (bovine serum albumin, 

purchased from Sigma Co.) as the standard substance, 
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and stored at -80°C until use. Using the same method 
for the cytoplasmic domains of FGFR1, PDGFR(3 and HGFR 
yielded respective recombinant proteins fused with 6 
histidine residues at the N-terminal (His 6-FGFR1 , His6- 
PDGFRP or His 6-HGFR) . 

[0151] The tyrosine kinase reaction was conducted as 
follows. In the case of VEGFR2 , for example, 10 yil of 
a kinase reaction solution {200 mM Hepes (pH 7.4), 80 
mM MgCl 2 , 16 mM MnCl 2/ 2 mM Na 3 V0 4 }, 250 ng of biotin- 
bound poly (Glu4 : Tyrl) (biotin-poly (GT) , purchased from 
CIS Diagnostics Co.) (6 pi of a 15-fold dilution with 
distilled water) , 15 ng of His6-VEGFR2 (10 \xl of a 240- 
fold dilution with 0.4% BSA solution) and the test 
substance dissolved in dimethyl sulfoxide (4 ]il of a 
100-fold dilution with 0.1% BSA solution) were added 
into each well of a 96-well round-bottom plate (NUNC 
Co., Product No. 163320), to a total of 30 pi. Next, 
10 ]il of 4 jiM ATP (diluted with distilled water) was 
added prior to incubation at 30°C for 10 minutes, and 
then 10 pi of 500 mM EDTA (pH 8.0) was added. 

[0152] The tyrosine phosphorylated biotin-poly (GT) was 
measured by the Homogenous Time-Resolved Fluorescence 
(HTRF) method (Analytical Biochemistry, 269, 94-104, 
1999) . Specifically, the kinase reaction solution was 
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transferred to a 96-well black half-plate (Product No. 
3694, Coster, Inc.), 7.5 ng of europium cryptate- 
labeled anti-phosphotyrosine antibody (Eu(K)-PY20, 
purchased from CIS Diagnostics Co.) (25 pi of a 250- 
5 fold dilution with 20 mM Hepes (pH 7.0), 0.5 M KF, 0.1% 

BSA solution) and 250 ng of XL665-labeled streptavidin 
(XL665-SA, purchased from CIS Diagnostics Co.) (25 ]il 
of a 62.5-fold dilution with 20 mM Hepes (pH 7.0), 0.5 
M KF and 0.1% BSA solution) were added thereto, the 

10 mixture was allowed to stand at room temperature for 30 

minutes, and then the fluorescent intensity was 
measured at 665 nm and 620 nm under irradiation with an 
excitation wavelength of 337 nm using a Discovery HTRF 
Microplate Analyzer (Packard Co.). The tyrosine 

15 phosphorylation rate for the biotin-poly (GT) was 

expressed as the delta F% value as described in the 
HTRF Standard Experiment Methods text by CIS 
Diagnostics Co. The delta F% value in the presence of 
the test substance was determined as a ratio (%) with 

20 the delta F% value with addition of His 6-VEGFR2 in the 

absence of the test substance defined as 100% and the 
delta F% value in the absence of both the test 
substance and His 6-VEGFR2 defined as 0%. This ratio 
(%) was used to calculate the test substance 

25 concentration required for 50% inhibition of VEGFR2 

kinase activity (IC50) . 
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[0153] Measurement of inhibition against FGFR1, EGFR 
and HGFR kinase activity was conducted using 15 ng of 
His6-FGFR1 , 23 ng of EGFR and 30 ng of His 6-HGFR, 
5 respectively , according to the tyrosine kinase reaction 

and HTRF method described above. Measurement of 
inhibition against PDGFR(3 kinase activity was conducted 
using 50 ng of His6-PDGFRp according to the tyrosine 
kinase reaction described above, followed by detection 

10 of tyrosine phosphorylated biotin-poly (GT) by the 

following method. Specifically, the kinase reaction 
solution was added to a 96-well streptavidin-coated 
plate (Product No. 15129, Pierce Chemical) and 
incubated at room temperature for 30 minutes. After 

15 rinsing 3 times with 150 pi of a rinsing solution {20 

mM Tris-HCl (pH 7.6), 137 mM NaCl, 0.05% Tween-20, 0.1% 
BSA} , 70 pi of anti-phosphotyrosine (PY20)-HRP 
conjugate (Product No. P-11625, Transduction 
Laboratories) {2000-fold dilution with 20 mM Tris-HCl 

20 (pH 7.6), 137 mM NaCl, 0.05% Tween-20, 1% BSA} was 

added thereto and incubation was performed at room 
temperature for 1 hour. After incubation, it was 
rinsed 3 times with 150 pi of the rinsing solution, and 
100 pi of TMB Membrane Peroxidase Substrate (Product No. 

25 50-5077-03, Funakoshi Co., Ltd.) was added to initiate 

the reaction. After stationing at room temperature for 
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10 minutes, 100 pi of 1 M phosphoric acid was added to 
suspend the reaction, and the absorbance at 450 nm was 
measured with a microplate reader (BIO KINETICS READER 
EL304, Bio-Tek Instruments) . The absorbance ratio in 
the presence of the test substance was determined with 
respect to 100% as the absorbance with addition of 
His6-PDGFR|3 and no test substance, and 0% as the 
absorbance without addition of both the test substance 
and His6-PDGFR(3 . This absorbance ratio was used to 
calculate the test substance concentration required for 
50% inhibition of PDGFRp kinase activity (IC 5 o) - The 
results are shown in Table 2. 
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[0154] [Table 2] 



eve - 



Example 


VEGFR2 


FGFR1 


Example 


VEGFR2 


FGFR1 


No. 


kinase 


kinase 


No. 


kinase 


kinase 




IC 50 (nM) 


IC 50 (nM) 




IC 50 (nM) 


ICso(nM) 


7 


8.0 


26 


68 


37 


52 


11 


3.0 


47 


79 


9.8 


25 


18 


3.0 


70 


81 


12 


38 


28 


4.5 


4.1 


82 


15 


24 


32 


9.3 


16 


88 


14 


24 


33 


7.1 


12 


104 


3.9 


19 


34 


8.4 


22 


116 


14 


87 


36 


3.4 


16 


119 


21 


120 


37 


4.8 


1.2 


139 


6.3 


190 


39 


4.5 


6.3 


206 


4.1 


3.5 


40 


5.7 


6.9 


207 


4 . 6 


12 


41 


6.1 


3.2 


208 


7.7 


6.8 


43 


6.4 


18 


209 


17 


29 


44 


7.7 


14 


210 


8.1 


40 


46 


32 


12 


211 


45 


36 


47 


40 


21 


212 


8.6 


19 


50 


5.0 


13 


213 


10 


330 


53 


3.8 


2.1 





.-&8 



Pharmacological Test Example 3: Evaluation of in vivo 
anqioqenesis-inducinq activity using mouse dorsal air 
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sac model 

[0155] (1) Construction of VEGF (Vascular Endothelial 
Growth Factor) expression vector 

PCR was conducted using a human placenta cDNA 
5 library (Toyobo Co., Ltd.) as the template and the SEQ 

ID NO:l ( 5 ' CCGGATCCATGAACTTTCTGCTG3 ' ) and SEQ ID NO : 2 
( 5 ' GTGAATTCTGTATCGATCGTT3 ' ) of VEGF as primers. After 
completion of the PCR reaction, the 5 ! ends were 
phosphorylated and an approximately 600 bp DNA band was 

10 separated by 1.2% agarose gel electrophoresis. After 

polymerization by self-ligation, the cDNA was cut with 
EcoRI and BamHI and inserted into the EcoRI and BamHI 
sites of vector pUC19. This was used to transform E. 
coli JM83, and plasmids were recovered from the 

15 transformed clones. A VEGF cDNA fragment was cut out 

of the plasmids with Hindlll and EcoRI and then 
inserted into pIRES2-rsGFP vector, to yield pIRES2- 
rsGFP/VEGF for protein expression. 

20 [0156] (2) Preparation of VEGF high-expressing strain 

After overnight culturing of KP-1 human 
pancreatic cancer cells (3 x 10 6 cells) with 10% FCS- 
containing RPMI 1640 medium, an Effectene Transfection 
Reagent Kit (Qiagen) was used for introduction of 3 ]iq 

25 of pIRES2-rsGFP/VEGF into the KP-1 cells. After 

culturing in 10% FCS-containing RPMI 1640 medium 
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containing 600 pg/ml of Geneticin, drug-resistant cells 
were selected. Furthermore, GFP high-expressing cells 
were collected by cell sorter (Becton Dickinson) as 
VEGF high-expressing KP-1 cells (KP-1/VEGF) . 

5 

[0157] (3) Measurement of VEGF level in culture 
supernatant 

The KP-1/VEGF cells were prepared to 5 x 10 5 
cells/ml, and 0.5 ml thereof was dispensed into each 
10 well of a 24-well plate and cultured at 37°C for 24 

hours. The culture supernatants were collected and the 
VEGF levels thereof measured using a VEGF measuring kit 
(IBL Co., Ltd.) for confirmation of high expression. 



15 [0158] (4) Evaluation of in vivo angiogenesis-inducing 

activity using mouse dorsal air sac model 

Millipore rings (Nihon Millipore) were sealed 
with 0.45 yum Durapore filter membranes (Nihon. 
Millipore) to create chambers. KP-1/VEGF human 

20 pancreatic cancer cells (3 x 10 6 ) suspended in 0.17 ml 

of collagen gel were injected into each chamber through 
the injection port, and the chambers were sealed. 
Approximately 10 ml of air was then injected in the 
dorsal skin of 6-week-old C57BL/6N female mice under 

25 anesthesia to produce pouches, and the prepared 

chambers were transplanted therein. About 6 hours 
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after completing transplantation, a test substance 
suspended in 0.5% methyl cellulose was orally 
administered (0.1 ml/10 g body weight), and this was 
continued once a day for the next 4 days. 

5 

[0159] On the 4th day after transplanting the chambers, 
0.2 ml of 51 Cr (Amersham Pharmacia) -labeled mouse 
erythrocytes (2.5 x 10 6 cpm/ml) were injected through 
the caudal veins of each of the mice with the 

10 transplanted chambers. After a prescribed period, the 

skin in contact with the chamber was excised and frozen, 
the section in direct contact with the chamber was 
precisely cut off, and the radioactivity was measured 
with a Y" counter - The blood volume was calculated from 

15 the radioactivity and used as an index of the in vivo 

angiogenesis-inducing activity. The angiogenesis 

volume was recorded as this measured blood volume minus 
the blood volume obtained with transplantation of a 
chamber containing only collagen gel. The experiment 

20 was conducted using 10 mice in the control (solvent- 

administered) group and 5 mice in each compound- 
administered group. The proportions (%) of the 
angiogenesis amount after administering a test 



substance to that of control are shown in Table 3. 



25 
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[0160] [Table 3] 


Example No. 


Dose 


(mg/kg/day) 






30 


100 




46 


59.9% 


43.7% 




47 


87.4% 


39.5% 




53 


43.3% 


44.4% 







Pharmacological Test Example 4: Evaluation of antitumor 
activity on KP-1/VEGF cells in subcutaneous xenograft 
5 models 

[0161] VEGF high-expressing pancreatic cancer cells 
(KP-1/VEGF) suspended in PBS at a concentration of 1 x 
10 7 cells/ml were transplanted under the right flank 
skin of 6-week-old female Balb/c (nu/nu) mice in a 

10 volume of 0.1 ml. When the tumor volume reached 

approximately 100 m m 3 ,_ the test substance was orally 
administered twice a day over a period of 2 weeks with 
a schedule of 5 days per week. The test substance was 
suspended in 0.5% methyl cellulose for an administered 

15 volume of 0.1 ml/10 g body weight. The tumor size was 

measured twice a week using a micrometer caliper. The 
tumor volume was determined by measuring the long 

and short diameters of the tumor with a micrometer 
caliper, and calculating 1/2 x (long diameter x short 

20 diameter x short diameter) . The experiment was 

conducted using 10 mice in the control (solvent- 
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10 



15 



administered) group and 5 mice in each test substance- 
administered group. The proportions (%) of the tumor 



volume after administering a test substance to that of 



control are shown in Table 4 



[0162] [Table 4] 



Example No. 



Dose (mg/kg/day) 





6 


20 


60 


200 


46 


77.7% 


59.3% 


60.0% 


36.2% 


47 


80.5% 


64 . 6% 


45.3% 


33. 6% 


53 


73.1% 


60.4% 


48.4% 


37 . 9% 




Pharmacological 


Test 


Examples 


5: 


Evaluation of 



20 



angiogenesis inhibition activity in mouse angiogenesis 
model by using Matrigel 

[0163] The experiment was performed according to the 
method as already reported in the method (Lab. Invest., 
67(4), 519 - 528, 1992). Specifically, 10 pg/ml of 
recombinant FGF-2 (purchased from Invitrogen 
Corporation) dissolved in PBS was added to Matrigel 
Matrix (purchased from BD Biosciences) to prepare 1 
Vig/ml. After that, a 300 ]il of this mixture of 
Matrigel Matrix and Recombinant FGF-2 was injected into 
a subcutaneous tissue on the median line of the abdomen 
of a 6-week-old Balb/c (nu/nu) mouse. 



£T£>Z 
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[0164] Subsequently, the test substance suspended in a 
0.5% methyl cellulose or the like had been orally 
administered in succession once a day or twice a day 
for 7 days . 

5 

[0165] After 7 days, the implanted Matrigel was taken 
out, 300 pi of water was added thereto, and cut into 
pieces with scissors. The resultant substance was 
allowed to stand at a cool dark place overnight. After 

10 hemoglobin in Matrigel was fully extracted, 100 pi of 

the supernatant obtained by centrifugation and 100 ]il 
of Drabkin's solution (purchased from Sigma Chemical 
Co., Ltd) were allowed to react at room temperature at 
a dark place for 1 hour. After that, the absorbance of 

15 the reaction solution was measured with wavelength of 

550nm and reference wavelength of 660 run. The 
hemoglobin quantity (g/ml) in Matrigel was calculated 
from the calibration curve established by use of £T ^ 3 

hemoglobin as a standard. 



20 



25 



[0166] The experiment was conducted using 8 mice in the 
control (solvent-administered) group and 6 mice in each 
compound-administered group. 
[Examples] 

[0167] The compounds according to the present invention 
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can be prepared by the methods as described in the 
following examples, for example. These are, however, 
exemplary, and the compounds according to the present 
invention are not limited to the specific examples 
5 mentioned below in any cases. 

Example 1 

Nl-Ethyl-5- (2- ( (methoxylamino) carbonyl) amino-4- 
pyrimidyl) oxy-lH-l-indolecarboxamide 

10 [0168] Similarly to Production example 27-2, a crude 

product of phenyl N- (4- (1- (ethylamino) carbonyl -1H- 5- 
indolyl ) oxy-2-pyrimidyl) carbamate (546 mg, 1.31 mmol, 
56.3%) was obtained as pale brown powder from Nl-ethyl- 
5- (2-amino-4-pyrimidyl) oxy-lH-l-indolecarboxamide (691 

15 mg, 2.32 mmol) and phenyl chlorocarbonate . The crude 

carbamate product (273 mg, 0.65 mmol) was dissolved in 
tetrahydrofuran (7.0 ml); and triethylamine (0.91 ml, 
6.53 mmol) and methoxylamine hydrochloride (273 mg, 
3.27 mmol) was added thereto while stirred at room 

20 temperature. After the reaction mixture was stirred 

overnight, the reaction mixture was partitioned between 
ethyl acetate and water. The organic layer was washed 
with water and brine, and was dried over anhydrous 
sodium sulfate. The solvent was distilled off, and the 

25 residue was purified by silica gel column 

chromatography (eluent; ethyl acetate: hexane = 1: 1) . 
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The crystals were precipitated from ethyl acetate- 
hexane (1: 10), filtered off, and dried under aeration 
to yield the title compound (52.5 mg, 0.14 mmol, 21.7%) 
as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 
Hz), 3.20-3.40 (2H, m) , 3.68 (3H, s), 6.45 (1H, d, 
J=5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.09 (1H, dd, J=2.4, 
8.8 Hz), 7.43 (1H, d, J=2 . 4 Hz), 7.54 (1H, d, J=5 . 6 Hz), 
7.89 (1H, d, J=3.6 Hz), 8.21 (1H, m) , 8.26 (1H, d, 
J=8.8 Hz), 8.34 (1H, d, J=5.6 Hz), 9.31 (1H, d, J=10.0 
Hz) . 

[0169] The starting materials were synthesized by the 
following methods. 
Production example 1-1 

4-Chloro-6- ( lH-5-indolyloxy ) -2-pyrimidinamine 

Sodium hydride (1.0 g, 25 mmol) was suspended in 
dimethyl sulfoxide (40 ml) under nitrogen atmosphere, 
and 5-hydroxyindole (3.33 g, 25 mmol) was gradually 
added while the reaction mixture was stirred at room 
temperature. After 20 minutes, 2-amino-4,6- 

dichloropyrimidine (3.28 g, 20 mmol) was added. The 
reaction mixture was heated at 100 °C and was stirred 
for 3 hours. After the reaction mixture was cooled to 
room temperature, the reaction mixture was partitioned 
between ethyl acetate and 10% aqueous ammonia solution. 
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The organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. After the solvent 
was distilled off, the residue was purified by NH 
silica gel column chromatography (eluent; ethyl 
5 acetate: hexane = 2: 1). The crystals were 

precipitated from ethyl acetate, filtered off, and 
dried under aeration to yield the title compound (1.15 
g, 4.41 mmol, 22.0%) as white crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 5.09 (2H, brs) , 6.07 
10 (1H, s), 6.57 (1H, m) , 6.95 (1H, dd, J=2.4, 8.8 Hz), 

7.29 (1H, m) , 7.37 (1H, m) , 7.41 (1H, d, J=8 . 8 Hz), 

8.28 (1H, brs) . 

Production example 1-2 

4- ( lH-5-lndolyloxy ) -2-pyrimidinamine 
15 [0170] 

4-Chloro-6- ( lH-5-indolyloxy ) -2-pyrimidinamine 
(1.15 g, 4.41 mmol) was dissolved in tetrahydrof uran 
(50 ml) -triethylamine (3.07 ml), 10% palladium on 
carbon (50% wet, 500 mg) was added, and the reaction 

20 mixture was stirred overnight under hydrogen atmosphere 

at atmospheric pressure. 

The reaction was purged with nitrogen. After 
methanol (50 ml) was added and stirred, the catalyst 
was filtered out. The resultant solution was 

25 concentrated under reduced pressure, thus the title 

compound (826 mg, 3.65 mmol, 82.8%) was obtained as 
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pale gray powder. 

1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 4.96 (2H, brs), 6.06 
(1H, d, J=5.6 Hz), 6.56 (1H, m) , 6.97 (1H, dd, J=2.4, 
8.8 Hz), 7.26-7.28 (1H, m) , 7.38-7.42 (2H, m) , 8.08 (1H, 
5 d, J=8.8 Hz), 8.29 (1H, brs). 

Production example 1-3 

Nl-Ethyl-5- (2-amino-4-pyrimidyl) oxy-lH-1- 
indole carboxamide 

10 [0171] Sodium hydride (157 mg, 3.93 mmol) was suspended 

in N, N-dimethylf ormamide (10 ml) under nitrogen 
atmosphere, and 4- ( lH-5-indolyloxy ) -2-pyrimidinamine 
(826 mg, 3.65 mmol) was gradually added while the 
reaction mixture was stirred at room temperature. 

15 After 10 minutes, the reaction mixture was cooled with 

an ice-water bath, phenyl N-ethylcarbamate (633 mg, 
3.83 mmol) was added, the reaction mixture was heated 
to room temperature, and the solution was stirred for 4 
hours. The reaction mixture - was partitioned between 

20 ethyl acetate and water. The organic layer was washed 

with water and brine and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by silica gel chromatography 
(eluent; ethyl acetate: hexane =3: 1 to 4 : 1) to yield 

25 the title compound (691 mg, 2.32 mmol, 63.7%) as white 

powder . 
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1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.32 (3H, t, J=7 . 2 Hz), 
3.54 (2H, m), 4.94 (2H, brs) , 5.50 (1H, brs) , 6.11 (1H, 
dd, J=2.4, 5.6 Hz), 6.62 (1H, d, J=3.6 Hz), 7.09 (1H, 
dd, J=2.4, 8.8 Hz), 7.34 (1H, d, J=2 . 4 Hz), 7.46 (1H, d, 
J=3.6 Hz), 8.11 (1H, d, J=5.6 Hz), 8.15 (1H, d, J=8 . 8 
Hz) . 

Example 2 

5- (6- (3- (3-Diethylaminopropylamino) ureido) pyrimidin-4- 
yloxy) -lH-indole-l-carboxylic acid methylamide 

[0172] Phenyl ( 6- ( l-methylcarbamoyl-lH-indol-5- 

yloxy) pyrimidin-4-yl) carbamate (161 mg, 0.400 minol) was 
dissolved in N, N-dimethylf ormamide (1.0 ml), and 3-. 

(diethylamino) propylamine (130 mg, 1.00 mmol) was added 
while the reaction mixture was stirred at room 
temperature. After the reaction mixture was stirred 
overnight, the reaction mixture was partitioned between 
ethyl acetate and water. The organic layer was washed 
with water and brine, and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and the 
residue was purified by NH silica gel column 
chromatography (eluent; ethyl acetate: methanol = 50: 
1) . The crystals were precipitated from ethyl acetate- 
hexane, filtered off, and dried under aeration to yield 
the title compound (123 mg, 0.280 mmol, 70%) as white 
crystals . 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.93 (6H, t, J=7 . 0 
Hz), 1.52 (2H, m), 2.32-2.46 (6H, m) , 2.84 (3H, d, 
J=3.6 Hz), 3.12 (2H, m) , 6.69 (1H, d, J=3.6 Hz), 6.98 
(1H, s), 7.06 (1H, dd, J=2 . 2 , 8.8 Hz), 7.37-7.46 (2H, 
5 m), 7.88 (1H, d, J=3 . 6 Hz), 8.18 (1H, m) , 8.27 (1H, d, 

J=8.8 Hz), 8.37 (1H, s), 9.49 (1H, brs) . 

[0173] The starting materials were synthesized by the 
following methods. 

10 Production example 2-1 

Phenyl N-methyl carbamate 

Methylamine hydrochloride (16.9 g, 250 mmol) was 
dissolved in N, N-dimethylf ormamide (250 ml), pyridine 
(44 ml, 275 mmol) was added thereto, and the reaction 

15 mixture was stirred. The reaction mixture was cooled 

with ice, phenyl chlorof ormate (35 ml, 275 mmol) was 
added dropwise thereto, and the reaction mixture was 
then stirred at room temperature for 24 hours. The 
reaction mixture was partitioned between ethyl acetate 

20 and water. The organic layer was washed with brine, 

dried over anhydrous magnesium sulfate, and the solvent 
was distilled off under reduced pressure. The obtained 
crystals were suspended in diethylether , diluted with 
hexane, filtered off, washed with the diethylether: 

25 hexane = 1: 1, and dried by evacuation, to yield the 

title compound (22.3 g, 147 mmol, 59.1%) as colorless 
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crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.64 (3H, d, J=3 . 6 
Hz), 7.07 (2H, d, J=8.0 Hz), 7.17 (1H, t, J=8.4 Hz), 
7.35 (2H, dd, J=8.0 Hz, 8.4 Hz), 7.58 (1H, d, J=3.6 Hz). 
[0174] 

Production example 2-2 

6- ( lH-Indol-5-yloxy ) pyrimidin-4-ylamine 

Sodium hydride (400 mg, 10.0 mmol) was suspended 
in dimethyl sulfoxide (20 ml) under nitrogen atmosphere, 
and 5-hydroxyindole (1.33 g, 10.0 mmol) was gradually 
added while the reaction mixture was stirred at room 
temperature. After 20 minutes, 6-chloropyrimidin-4- 
ylamine (1.04 g, 8.00 mmol) was added thereto, the 
reaction mixture was heated at 100 °C and stirred for 1 
hour. After the reaction mixture was naturally cooled 
to room temperature, the reaction mixture was 
partitioned between ethyl acetate and water. The 
organic, layer was washed with water and brine, and was 
dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and the residue was purified by 
silica gel column chromatography (eluent; ethyl 
acetate: hexane =3: 1) to yield the title compound 
(1.07 g, 4.73 mmol, 59%) as a brown oil. 

1 H-NMR" Spectrum (DMSO-d 6 ) 5 (ppm) : 5.54 (1H, s), 6.43 
(1H, m), 6.71 (2H, brs) , 6.85 (1H, dd, J=2.4, 8.8 Hz), 
7.29 (1H, d, J=2.4 Hz), 7.40-7.45 (2H, m) , 8.06 (1H, s), 
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11.20 (1H, brs) . 
[0175] 

Production example 2-3 

5- ( 6-Aminopyrimidin-4-yloxy ) -lH-indol-l-carboxylic acid 
5 methylamide 

Sodium hydride (199 mg, 4.97 mmol) was suspended 
in N, N-dimethylf ormamide (10 ml) under nitrogen 
atmosphere, 6- ( lH-indol-5-yloxy ) pyrimidin-4-ylamine 

(1.07 g, 4.73 mmol) synthesized in Production example 

10 2-2 was gradually added while the reaction mixture was 

stirred at room temperature. After 30 minutes, the 
reaction mixture was cooled with an ice water bath, 
then phenyl N-methylcarbamate (751 mg, 4.97 mmol) 
synthesized in Production example 2-1 was added. The 

15 reaction mixture was heated to room temperature and 

stirred for 1 hour. The reaction mixture was 

partitioned between ethyl acetate and water. The 
organic layer was washed with water, and brine, and was 
dried over anhydrous magnesium sulfate. After the 

20 solvent was distilled off, the residue was purified by 

silica gel column chromatography (eluent; ethyl 
acetate) to yield the title compound (847 mg, 2.99 mmol, 
63%) as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.85 (3H, d, J=4.0 
25 Hz), 5.62 (1H, s), 6.68 (1H, d, J=3.6 Hz), 6.77 (2H, 

brs), 7.04 (1H, dd, J=2.4, 9.2 Hz), 7.36 (1H, d, J=2 . 4 
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Hz), 7.87 (1H, d, J=3.6 Hz), 8.07 (1H, s), 8.15 (1H, q, 
J=4.0 Hz), 8.27 (1H, d, J=9.2 Hz). 

Production example 2-4 

Phenyl ( 6- ( l-methylcarbamoyl-lH-indol-5- 

yloxy ) pyrimidin-4-yl ) carbamate 

[0176] 5- (6-Aminopyridin-4-yloxy) -IH-indole-l-cabxylic 
acid methylamide (847 mg, 2.99 mmol) synthesized in 
Production example 2-3 was dissolved in N,N- 
dimethylformamide (10 ml) under nitrogen atmosphere. 
Pyridine (0.290 ml, 11.5 mmol) and phenyl 
chlorocarbonate (0.394 ml, 3.15 mmol) were sequentially 
added dropwise thereto while cooling with an ice water 
bath. After the reaction mixture was stirred for 30 
minutes, triethylamine (0.417 ml, 2.99 mmol) was added, 
and the reaction mixture was heated to room temperature 
while stirred. After 30 minutes, the reaction mixture 
was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, and was 
dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and then the residue was purified by 
silica gel column chromatography (eluent; ethyl 
acetate: hexane = 3: 1). The crystals were 

precipitated from ethyl acetate-hexane , filtered off, 
and dried under aeration to yield the title compound 
(504 mg, 1.25 mmol, 42%) as white crystals. 
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1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 3.05 (3H, d, J=4 . 8 Hz), 
5.53 (1H, q, J=4.8 Hz), 6.58 (1H, d, J=4.0 Hz), 7.08 
(1H, dd, J=2.4, 8.8 Hz), 7.13-7.19 (2H, m) , 7.23-7.29 
(1H, m) , 7.34 (1H, d, J=2 . 4 Hz), 7.36-7.44 (3H, m) , 
5 7.52 (1H, s), 8.14 (1H, d, J=8.8 Hz), 8.59 (1H, s) , 

9. 99 (1H, brs) . 

Example 3 

5- (6- ( ( (4-Hydroxypiperidin-l- 
10 yl) carbonyl) amino) pyrimidin-4-yloxy) -lH-indole-1- 

carboxylic acid Diethylamide 

[0177] Similarly to Example 2, the title compound (100 
mg, 0.231 mmol, 58%) was obtained as white powder from 
phenyl ( 6- ( l-methylcarbamoyl-lH-indol-5- 

15 yloxy) pyrimidin-4-yl) carbamate (161 mg, 0.400 mmol) and 

4- hydroxypiperidine . 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.24-1.34 (2H, m) , 
1.64-1.73 (2H, m) , 2.85 (3H, d, J=4 . 0 Hz), 3.02-3.12 
(2H, m) , 3.64 (1H, m) , 3.72-3.80 (2H, m) , 4.69 (1H, d, 
20 J=4.0 Hz), 6.68 (1H, d, J=3.6 Hz), 7.06 (1H, dd, J=2.4, 

8.8 Hz), 7.20 (1H, s), 7.40 (1H, d, J=2 . 4 Hz), 7.88 (1H, 
d, J=3.6 Hz), 8.17 (1H, q, J=4 . 0 Hz), 8.27 (1H, d, 
J=8.8 Hz), 8.40 (1H, s) , 9.72 (1H, brs). 

25 Example 4 

5- (6- ( (4- ( Pyrrol idin-l-yl) pipe ridin-1- 
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yl) carbonylamino) pyrimidin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide 

[0178] Similarly to Example 2, the title compound (141 
mg, 0.304 mmol, 76%) was obtained as white crystals 
from phenyl ( 6- ( l-methylcarbamoyl-lH-indol-5- 

yloxy) pyrimidin-4-yl) carbamate (161 mg, 0.400 mmol) and 

4- (1-pyrrolidynyl) piper idine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.23-1. 36 (2H, m) , 
1.63-1.70 (4H, m) , 1.74-1.84 (2H, m) , 2.08-2.18 (1H, m) , 
2.42-2.50 (4H, m) , 2.82-2.95 (5H, m) , 3.90-3.98 (2H, m) , 
6.68 (1H, d, J=3.6 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.20 (1H, s), 7.40 (1H, d, J=2 . 4 Hz), 7.88 (1H, d, 
J-3.6 Hz), 8.17 (1H, q, J-4 . 0 Hz), 8.27 (1H, d, J=8.8 
Hz), 8.40 (1H, s), 9.71 (1H, brs). 

Example 5 

5- (2- (3- ( (1R) -l-Carbamoyl-2-phenylethyl) ureido) pyridin- 
4-yloxy ) -lH-indole-l-carboxylic acid methylamide 
[0179] Phenyl N- (4- (1- (methylamino ) carbonyl-lH-5- 

20 indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

(104 mg, 0.200 mmol) and triethylamine (1 ml) were 
dissolved in N, N-dimethylf ormamide (3 ml), and (2R)-2- 
amino-3-phenylpropionamide hydrochloride (201 mg, 1.00 
mmol) was added, and the reaction mixture was stirred 

25 for 18 hours. The reaction mixture was partitioned 

between ethyl acetate and the saturated aqueous 
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solution of ammonium chloride. The organic layer was 
washed with water and brine, and was dried over 
anhydrous magnesium sulfate. The solvent was distilled 
off, and the residue was purified by silica gel column 
5 chromatography (eluent; ethyl acetate: methanol = 50: 

1) . The crystals were precipitated from a solvent 
mixture of ethyl acetate-hexane, filtered off, and 
dried under aeration to yield the title compound (77.2 
mg, 0.152 mmol, 76%) as white crystals. 

10 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.81 (1H, dd, J=8.0, 

13.2 Hz), 2.84 (3H, d, J-4 . 4 Hz), 3.01 (1H, dd, J=4.8, 
13.2 Hz), 4.38 (1H, m) , 6.52 (1H, dd, J=2.4, 6.0 Hz), 
6.69 (1H, d, J=3.2 Hz), 6.86 (1H, s), 7.01-7.07 (2H, m) , 
7.15-7.30 (5H, m) , 7.37 (1H, d, J=2.4 Hz), 7.50 (1H, s), 

15 7.88 (1H, d, J=3.2 Hz), 8.02 (1H, d, J=6.0 Hz), 8.18 

(1H, q, J=4.4 Hz), 8.22-8.34 (2H, m) , 9.11 (1H, s). 



[0180] The starting material, Phenyl N-(4-(l- 
(methylamino) carbonyl-lH-indol-5-yloxy ) pyridin-2-yl ) -N- 
20 (phenoxycarbonyl) carbamate, was synthesized as follows. 

Production example 5-1 

Nl-Methyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide 

Sodium hydride (430 mg, 10.75mmol) was suspended 
25 in N, N-dimethylf ormamide (25 ml) under nitrogen 

atmosphere, and 4- ( lH-5-indolyloxy ) -2-pyridinamine 
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(2.253 g, 10.00 mmol, CAS No. 417722-11-3) described in 
WO 02/32872 was gradually added while stirred at room 
temperature. After 10 minutes , the reaction mixture 
was cooled with an ice water bath, and then phenyl N- 
methylcarbamate (1.587 g, 10.50 mmol) was added. The 
reaction mixture was heated to room temperature and 
stirred for 2 hours. The reaction mixture was 
partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, and was 
dried over anhydrous sodium sulfate. The solvent was 
removed by distilled off. The crystals were 

precipitated from ethyl acetate, filtered off, and 
dried under aeration to yield the title compound .(2.163 
g, 7.66 mmol, 76.6%) as pale brown crystals. 
1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.09 (3H, d, J=4.8 Hz), 
4.36 (2H, m), 5.49 (1H, m) , 5.92 (1H, d, J=2 . 0 Hz), 
6.30 (1H, dd, J=2.0, 6.0 Hz), 6.61 (1H, d, J=3 . 6 Hz), 
7.07 (1H, dd, J=2.4, 8.8 Hz), 7.30 (1H, d, J=2 . 4 Hz), 
7.45 (1H, d, J=3.6 Hz), 7.92 (1H, d, J=6.0 Hz), 8.17 
(1H, d, J=8.8 Hz) . 

Production example 5-2 

phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
[0181] Nl-Methyl-5- ( 2-amino-pyridyl ) oxy-lH-1- 
indolecarboxamide (2.0 g, 7.1 mmol) was suspended in 
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tetrahydrofuran (140 ml) and N, N-dimethylf ormamide (1.4 
ml) at room temperature, and triethylamine (2.2 ml, 16 
mmol) was added while stirred. The reaction mixture 
was cooled with an ice, and phenyl chlorof ormate (1.8 
ml, 15 mmol) was added, and the reaction mixture was 
stirred at room temperature for 1.5 hours. Phenyl 
chlorof ormate (0.5 ml) was further added, and the 
reaction mixture was stirred at room temperature for 
0.5 hours. Brine was added to the reaction mixture; 
and this was subjected to extraction with ethyl acetate, 
washed with brine, dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure. 
Diethyl ether was added to the residue, then the 
precipitated crystals were filtered off, washed with 
diethyl ether, and dried under aeration to yield the 
title compound (3.3 g, 6.3 mmol, 89%) as pale brown 
crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 3.30 (3H, d, J-4.4 
Hz), 6.66 (1H, d, J=3.6 Hz), 6.95 (1H, dd, J=2.4, 6.0 
Hz), 7.10 (1H, dd, J=2.4, 8.8 Hz), 7.15-7.18 (4H, m) , 
7.27-7.31 (2H, m) , 7.40-7.45 (5H, m) , 7.52 (1H, d, 
J=2.4 Hz), 7.88 (1H, d, J=3 . 6 Hz), 8.17 (1H, q, J=4.4 
Hz), 8.31 (1H, d, J=8.8 Hz), 8.41 (1H, d, J=6.0 Hz). 

[0182] Nl-methyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide described in Production example 5-1, 
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can be also synthesized as follows. 
Nl-Methyl-5- ( 2-amino-4-pyridyl ) oxy— 1H-1- 
indolecarboxamide 

5- (2-Aminopyridin-4-yloxy) -2, 3-dihydro-lH- 
5 indole-l-carboxylic acid methylamide (40 mg, 0.14 mmol) 

was dissolved in acetic acid (0.9 ml), manganese (III) 
acetate (29 mg, 0.17 mmol) was added thereto and the 
reaction mixture was stirred at 70 °C for 3.5 hours. 
Manganese (III) acetate (29 mg, 0.17 mmol) was further 

10 added, and the reaction mixture was further stirred at 

70 °C for 0.5 hours. After naturally cooled to room 
temperature, the reaction mixture was partitioned 
between ethyl acetate and saturated aqueous solution of 
sodium hydrogencarbonate . The organic layer was washed 

15 with brine, dried over anhydrous magnesium sulfate, and 

concentrated under reduced pressure. The obtained 
crystals were suspended in diethyl ether: acetone = 3: 
1, filtered off, washed with diethyl ether, and dried 
under aeration to yield the title compound (24 . mg, 

20 0.085 mmol, 61%) as colorless crystals. 

[0183] The starting material, 5- (2-Aminopyridin-4- 
yloxy) -2, 3-dihydro-lH-indole-l-carboxylic acid 
methylamide was synthesized as follows. 
25 Production example 5-3 

5-Benzyloxy-lH-indole-l-carboxylic acid methylamide 
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Sodium hydride (2.212 g, 55.30 mmol, 60% in oil) 
was suspended in N, N-dimethylf ormamide (100 ml), 5- 
benzyloxyindole (10.29 g, 46.09 mmol) was added thereto 
while stirred at room temperature, and the reaction 
5 mixture was stirred at room temperature for 40 minutes. 

The reaction mixture was cooled with an ice water bath, 
and phenyl N-methylcarbamate (8.360 g, 55.30 mmol) was 
added. After the reaction mixture was stirred for 30 
minutes, the solution was stirred at room temperature 

10 for 2.5 hours. After water was added to the reaction 

mixture and the reaction mixture was stirred at room 
temperature for 1 hour, the obtained crystals were £15 H~ 

filtered off, then these _ crystals were sequentially 
washed with water and diethyl ether, and dried under 

15 aeration to yield the title compound (12.07 g, 43.06 

mmol, 93.41%) as pale yellow crystals. 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.80 (3H, d, J=4 . 4 
Hz), 5.10 (2H, s), 6.56 (1H, d, J=3.8 Hz), 6.93 (1H, dd, 
J=2.4, 9.0 Hz), 7.16 (1H, d, J=2 . 4 Hz), 7.30 (1H, t, 
20 J=7.2 Hz), 7.37 (2H, t, J=7 . 2 Hz), 7.45 (2H, d, J=7 . 2 

Hz), 7.74 (1H, d, J=3.8 Hz), 8.00 (1H, m) , 8.11 (1H, d, 
J=9. 0 Hz) . 

Production example 5-4 

25 5-Hydroxy-2 , 3-dihydro-lH-indole-l-carboxylic acid 

methylamide 
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[01 84] 5-Benzyloxy-lH-indole-carboxylic acid 
methyl amide (10.00 g, 35.67 mmol) was dissolved in 
methanol (200 ml) and tetrahydrof uran (150 ml), 10% 
palladium on carbon (0.9 g) was added, and the reaction 
5 mixture was stirred at room temperature under hydrogen 

atmosphere for 9 hours. After the catalyst was removed 
by filtration, the solvent was distilled off under 
reduced pressure. The residue was dissolved in ethanol 
(400 ml), 10% palladium on carbon (0.9 g) was added, 

10 then the reaction mixture was stirred at room 

temperature under hydrogen atmosphere for 2 6 hours. 
After the catalyst was removed by filtration, the 
solvent was distilled off under reduced pressure. The 
obtained crystals were suspended in diethyl ether, 

15 filtered off, washed with diethyl ether, and dried 

under aeration to yield the title compound (6.522 g, 
33.93 mmol, 95.12%) as grayish crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.61 (3H, d, J=4.4 
Hz), 2.99 (2H, t, J=8.6 Hz), 3.76 (2H, t, J=8.6 Hz), 
20 6.33 (1H, d, J=4.4 Hz), 6.43 (1H, dd, J=2.4, 8.4 Hz), 

6.54 (1H, d, J=2.4 Hz), 7.58 (1H, d, J=8.4 Hz), 8.82 
(1H, s) . 

Production example 5-5 
25 5- (2-Aminopyridin-4-yloxy) -2, 3-dihydro-lH-indole-l- 

carboxylic acid methylamide 
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[0185] Sodium hydride (202 mg, 3.89 mmol, 60% in oil) 
was suspended in dimethyl sulfoxide (5.0 ml), then 5- 
hydroxy-2, 3-dihydro-lH-indole-l-carboxylic acid 
methylamide (971 mg, 5.06 mmol) and 2-amino-4- 
5, chloropyridine (500 mg, 3.89 mmol) were added at room 

temperature under nitrogen atmosphere, and the reaction 
mixture was heated and stirred at 160 °C for 12 hours 
under nitrogen atmosphere. After naturally cooled down 
to room temperature, the reaction mixture was 

10 partitioned between ethyl acetate and water. The 

organic layer was washed with brine, was dried over 
anhydrous magnesium sulfate, and was concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia BW-300; eluent: 

15 ethyl acetate, ethyl acetate: methanol =85: 10 in this 

order) . The fractions containing the desired compound 
were concentrated, and the residue was further purified 
by silica gel column chromatography (Fuji Silysia NH, 
eluent; from ethyl acetate to ethyl acetate: methanol = 

20 90: 10). The obtained crystals were suspended in 

diethyl ether: acetone =3: 1, filtered off, washed 
with diethyl ether, and dried under aeration to yield 
the title compound (51 mg, 0.18 mmol, 4.6%) as pale 
green crystals. 

25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.65 (3H, d, J=4.4 

Hz), 3.09 (2H, t, J=8.6 Hz), 3.86 (2H, t, J=8 . 6 Hz), 
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5.75 (1H, d, J=2.0 Hz), 5.85 (2H, brs), 6.07 (1H, dd, 
J=2.0, 6.0 Hz), 6.56 (1H, d, J=4.4 Hz), 6.81 (1H, dd, 
J-2.4, 8.4 Hz), 6.90 (1H, d, J=2 . 4 Hz), 7.73 (1H, d, 
J=6.0 Hz), 7.83 (1H, d, J=8.4 Hz). 

5 

Example 6 

5- (2- (3- ( ( IS) -l-Carbamoyl-2-phenylethyl) ureido) pyridin- 
4-yloxy) -lH-indole-l-carboxylic acid methylamide 
[0186] Nl-Methyl-5- ( (2-amino-4-pyridyl) oxy-lH-1- 
indolcarboxamide (100 mg, 0.354 mmol) synthesized in 
Production example 5-1 and triethylamine (0.3 ml) were 
dissolved in N, N-dimethylf ormamide (3 ml). Phenyl 
chlorocarbonate (0.0888 ml, 0.708 mmol) was added 
dropwise thereto at room temperature and the reaction 
mixture was stirred for 30 minutes. (2S ) -2-Amino-3- 
phenylpropionamide (290 mg, 1.77 mmol) was added and 
the reaction mixture was stirred for 3 days. The 
reaction mixture was partitioned between a solvent 
mixture of ethyl acetate-tetrahydrof uran and water. 
The organic layer was washed with water and brine, 
dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and the residue was purified by 
silica gel column chromatography (eluent; ethyl 
acetate: methanol = 20: 1) . The crystals were 
precipitated from a solvent mixture of ethyl acetate- 
hexane, filtered off, and dried under aeration to yield 
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the title compound (69.4 mg, 0.147 mmol, 41%) as white 
crystals . 

Example 7 

5 5- (2- (3- (2-0x0-2- (pyrrolidin-l-yl ) ethyl ) ureido) pyridin- 

4-yloxy) -lH-indole-l-carboxylic acid methylamide 
[0187] tert-Butoxycarbonylaminoacetic acid (87 6 mg, 
5.00 mmol) and N-methylmorpholine (50 6 mg, 5.0 0 mmol) 
were dissolved in tetrahydrof uran (20 ml) . After 

10 isobutyl chlorof ormate (683 mg, 5.00 mmol) was added 

dropwise at below -15 °C and the reaction mixture was 
stirred for 30 minutes, pyrrolidine (782 mg, 11.0 mmol) 
was added at below -15 °C and the reaction mixture was 
further stirred at 0 °C for 30 -minutes. The reaction 

15 mixture was partitioned between ethyl acetate and IN 

aqueous solution of sodium hydroxide. The organic 
layer was washed with IN hydrochloric acid, a saturated 
aqueous solution of sodium hydrogencarbonate and brine, 
and was dried over anhydrous magnesium sulfate. The 

20 solvent was distilled off, and the obtained residue was 

dissolved in a solvent mixture of ethyl acetate (10 
ml) -tetrahydrof uran (5 ml). 4N hydrochloric acid Ethyl 
acetate solution (5 ml) was added and the reaction 
mixture was stirred at room temperature for 18 hours. 

25 After the solvent was distilled off, ethyl acetate was 

added to the crude product to precipitate crystals; and 
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the crystals were filtered off and dried under aeration 
to yield 2-amino-l- (pyrrolidin-l-yl ) ethanone 

hydrochloride (573 mg, 4.16 mmol, 84%) as white 
crystals . 

5 The title compound (74.7 mg, 0.171 mmol, 86%) 

was obtained as white crystals from phenyl N-(4-(l- 
(methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
(phenoxycarbonyl) carbamate (104 mg, 0.2 00 mmol) 
synthesized in Production example 5-2 and the 
10 previously obtained 2-amino-l- (pyrrolidin-l-yl ) ethanone 

hydrochloride (165 mg, 1.00 mmol) similarly to Example 
5. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.71-1.81 (2H, m) , 
1.83-1.93 (2H, m) , 2.85 (3H, d, J=4.0 Hz), 3.26-3.40 

15 (4H, m) , 3.90 (2H, d, J=4.4 Hz), 6.55 (1H, dd, J=2.0, 

6.0 Hz), 6.69 (1H, d, J=3 . 4 Hz), 6.94 (1H, d, J=2 . 0 Hz), 
7.06 (1H, dd, J=2.0, 9.0 Hz), 7.38 (1H, d, J=2 . 0 Hz), 
7.89 (1H, d, J=3.4 Hz), 8.05 (1H, d, J=6.0 Hz), 8.12- 
8.26 (2H, m), 8.30 (1H, d, J=9.0 Hz), 9.28 (1H, s) . 

20 [0188] 

Example 8 

5- (2- (3- (2- (4-Hydroxy-4-methylpiperidin-l-yl) -2- 
oxoethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide 
25 4-Hydoxy-4-methylpiperidine hydrochloride (113 

mg, 0.745 mmol) was suspended in N, N-dimethylf ormamide 
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(3 ml), then triethylamine (1 ml) was added; 
benzotriazole-l-isooxytris (dimethylamino) phosphonium 
hexaf luorophosphate (201 mg, 0.454 mmol) and ( (4- ti- 
me thy lcarbamoyl-lH-indol-5-yloxy) pyridin-2- 
5 yl) aminocarbonylamino) acetic acid (145 mg, 0.378 mmol) 

were added thereto; and the reaction mixture was 
stirred at room temperature for 2 hours. After water 
was added to the reaction mixture, extraction was 
performed with ethyl acetate-tetrahydrof uran . The 

10 organic layer was washed with brine, dried over 

anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia NH silica gel; 
ethyl acetate, ethyl acetate: methanol =20: 1, 10: 1 

15 in this order) . After concentration under reduced 

pressure, the product was solidified with diethyl ether, 
suspended, filtered off, washed with diethyl ether, and 
dried under aeration to yield the title compound (137 
mg, 0.285 mmol, 75.4%) as a colorless amorphous solid. 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.10 (3H, s), 1.38- 

1.44 (4H, m) , 2.83 (3H, d, J=3.6 Hz), 3.02 (2H, m) , 
3.90 (2H, m) , 3.96 (2H, d, J=4 . 0 Hz), 4.37 (1H, s) , 
6.52 (1H, d, J=5.6 Hz), 6.67 (1H, d, J=3.2 Hz), 6.91 
(1H, s), 7.04 (1H, d, J=9.0 Hz), 7.36 (1H, s), 7.87 (1H, 

25 d, J=3.2 Hz), 8.03 (1H, d, J=5.6 Hz), 8.17 (2H, m) , 

8.28 (1H, d, J=9.0 Hz), 9.27 (1H, s). 
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[0189] The starting materials were synthesized as 
follows . 

Production example 8-1 
5 ( (4- (l-Methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 

yl) aminocarbonylamino) acetic acid 

Methyl aminoacetate hydrochloride (300 mg, 2.3 
mmol) was dissolved in N, N-dimethylf ormamide (4 ml), 
and then triethylamine (1 ml) was added. Phenyl N-(4- 

10 (1- (methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 

(phenoxycarbonyl) carbamate (2 50 mg, 0.4 8 mmol) 
synthesized in Production example 5-2 was added thereto. 
The reaction mixture was stirred at room temperature 
for 22 hours. After water was added to the reaction 

15 mixture, extraction was performed with a solvent 

mixture of ethyl acetate-tetrahydrof uran . The organic 
layer was washed with brine, dried over anhydrous 
magnesium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel 

20 column chromatography (Fuji Silysia BW-300, ethyl 

acetate) . The obtained pale yellow oil was dissolved 
in a solvent mixture of tetrahydrof uran (2 ml)- 
methanol (1 ml), then 4N aqueous solution of lithium 
hydroxide (0.48 ml) was added, and the reaction mixture 

25 was stirred at room temperature for 1 hour. After that, 

IN hydrochloric acid (2 ml) was added, and this was 
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subjected to extraction with ethyl acetate- 
tetrahydrof uran. The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure to yield the title 
5 compound (145 mg, 0.38 irnnol, 79%) as colorless crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.83 (3H, d, J=3.6 
Hz), 3.81 (2H, d, J=5.6Hz), 6.57 (1H, m) , 6.68 (1H, d, 
J=3.6 Hz), 6.84 (1H, s), 7.05 (1H, dd, J=2.0, 9.2 Hz), 
7.38 (1H, d, J-2.0 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 
10 (1H, d, J=5.6 Hz), 8.16-8.30 (3H, m) , 9.33 (1H, brs) . 

[0190] 

Production example 8-2 

Benzyl ( 4-hydroxy-4-methylpiperidin-l-yl ) carboxylate 

Benzyl ( 4-oxopiperidin-l-yl ) carboxylate (4.7 g, 

15 20 mmol) was dissolved in tetrahydrof uran (200 ml) ; 

methyllithium-diethylether solution (9.0 ml (1.02 M) + 
11.6 ml (1.14 M) , total 22 mmol) was added dropwise 
thereto (internal temperature: -60 °C or below) while 
stirred at -78 °C under nitrogen atmosphere; and then 

20 the reaction mixture was stirred for 1.5 hours as it 

stands. On the other hand, a similar reaction was 
performed by using piperidin-4-one-l-carboxylate (1.1 g, 
5.0 mmol) in another container. After the saturated 
aqueous solution of ammonium chloride was added to each 

25 reaction mixture, the two reaction mixtures were mixed. 

Extraction was performed with ethyl acetate, washed 
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with brine, dried over anhydrous magnesium sulfate, 
concentrated under reduced pressure, and purified by 
silica gel column chromatography (Fuji Silysia BW-300, 
hexane-ethyl acetate system) to yield the title 
compound (4.5 g, 18 mmol, 73%) as colorless crystals. 
X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.10 (3H, s), 1.32- 
1.44 (4H, m), 3.17 (2H, m) , 3.61 (2H, dt, J=3.6, 9.2 
Hz), 4.34 (1H, s), 5.04 (2H, s), 7.27-7.37 (5H, m) . 
[0191] 

Production example 8-3 

4-Hydroxy-4-methylpiperidine monohydrochloride 

Benzyl (4-hydroxy-4-methylpiperidin-l- 
yl) carboxylate (4.5 g, 18 mmol) was dissolved in 
methanol (90 ml), 10% palladium on carbon powder (0.60 
g) was added, and the reaction mixture was stirred at 
room temperature under hydrogen atmosphere overnight. 
The catalyst was removed by filtration and the 
resultant solution was concentrated under reduced 
pressure to yield a crude product of 4-hydroxy-4- 
methylpiperidine as a pale yellow oil (2.1 g) . After 
the product was dissolved in methanol, IN hydrochloric 
acid (17.5 ml) was added and the solvent was distilled 
off under reduced pressure. The obtained crystals were 
suspended in acetone, the crystals were filtered off, 
washed with acetone, and dried under aeration to yield 
the title compound (2.1 g, 14 mmol, 77%) as colorless 
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crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.14 (3H, s) , 1.55- 
1.69 (4H, m), 3.00 (4H, m) , 4.68 (1H, brs), 8.77 (1H, 
brs) , 8.89 (1H, brs) . 

Example 9 

5-(2-(3-((lS) -1-Carbamoylethyl) ureido) pyridin-4-yloxy ) ~ 
lH-indole-l-carboxylic acid methylamide 
[0192] Nl-Methyl-5- ( (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (100 mg, 0.354 mmol) synthesized in 
Production example 5-1 and triethylamine (1 ml) were 
dissolved in tetrahydrof uran (3 ml), then phenyl 
chlorocarbonate (0.0888 ml, 0.708 mmol) was added 
dropwise at room temperature, and the reaction mixture 
was stirred for 2 hours. After the solvent was 
distilled off under reduced pressure, the residue was 
dissolved in N, N-dimethylf ormamide (3 ml). (2S)-2- 
Aminopropionamide hydrochloride (220 mg, 1.77 mmol.) and 
triethylamine (1 ml) were added and the reaction 
mixture was stirred for 18 hours. The reaction mixture 
was partitioned between ethyl acetate and a saturated 
aqueous solution of ammonium chloride. The organic 
layer was washed with brine and dried over anhydrous 
magnesium sulfate. The solvent was distilled off and 
the residue was purified by silica gel column 
chromatography (eluent; ethyl acetate: methanol = 20: 
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1) . The crystals were precipitated from a solvent 
mixture of ethyl acetate-hexane, filtered off, and 
dried under aeration to yield the title compound (38.5 
mg, 0.0971 mmol, 27%) as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.21 (3H, d, J=6.8 
Hz), 2.85 (3H, d, J=4.0 Hz), 4.17 (1H, m) , 6.55 (1H, d, 
J=5.2 Hz), 6.70 (1H, d, J=3 . 6 Hz), 6.93 (1H, s), 7.02 
(1H, s), 7.06 (1H, dd, J=2.0, 8.8 Hz), 7.39 (1H, d, 
J=2.0 Hz), 7.46 (1H, s), 7.90 (1H, d, J=3 . 6 Hz), 8.06 
(1H, d, J=5.2 Hz) 8.11 (1H, brs) , 8.20 (1H, q, J=4 . 0 
Hz), 8.30 (1H, d, J=8.8 Hz), 9.21 (1H, brs). 

Example 10 

5- (2- (3- ( (IS) -l-Carbamoyl-3-methylbutyl)ureido)pyridin- 
4-yloxy ) -lH-indole-l-carboxylic acid methylamide 
[0193] Similarly to Example 9, the title compound (59.5 
mg, 0.135 mmol, 38%) was obtained as white crystals 
from Nl-methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide (100 mg, 0.354 mmol) "synthesized in 
Production example 5-1 and ( 2S ) -2-amino-4- 

methylpentanamide hydrochloride (295 mg, 1.77 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.83-0.91 (6H, m) , 
1.35-1.50 (2H, m) , 1.58 (1H, m) , 2.85 (3H, d, J=4.4 Hz), 
4.17 (1H, m) , 6.53 (1H, dd, J=2.4, 6.0 Hz), 6.69 (1H, d, 
J=3.8 Hz), 6.92-7.01 (2H,m) , 7.06 (1H, dd, J=2.4, 8.8 
Hz), 7.38 (1H, d, J=2.4 Hz), 7.48 (1H, s) , 7.89 (1H, d, 
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J=3.8 Hz) 7.98-8.12 (2H, m) , 8.19 (1H, q, J=4.4 Hz), 
8.30 (1H, d, J=8.8 Hz), 9.09 (1H, s) . 

Example 11 

5- (2- ( 3-Carbamoylmethylureido) pyridin-4-yloxy ) -1H- 
indole-l-carboxylic acid methylamide 

[01941 Similarly to Example 5, the title compound (52.8 
mg, 0.138 mmol, 69%) was obtained as white crystals 
from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate 
(104 mg, 0.200 mmol) synthesized in Production example 
5-2 and glycinamide hydrochloride (111 mg, 1.00 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4 . 0 
Hz), 3.70 (2H, d, J=5.2 Hz), 6.53 (1H, dd, J=2.4, 5.8 
Hz), 6.69 (1H, d, J=3.4 Hz), 6.92 (1H, d, J=2 . 4 Hz), 
7.01 (1H, s), 7.06 (1H, dd, J=2.4, 9.2 Hz) , 7 . 34-7 . 42 
(2H, m), 7.89 (1H, d, J=3 . 4 Hz), 8.05 (1H, d, J=5.8 Hz), 
8.14-8.26 (2H, m) , 8.30 (1H, d, J=9.2 Hz), 9.21 (1H, s). 

Example 12 

5- (2- ( 3-Cyclopropylcarbamoylmethylureido) pyridin-4- 
yloxy) -lH-indole-l-carboxylic acid methylamide 
[0195] Similarly to Example 5, the title compound (50.7 
mg, 0.120 mmol, 60%) was obtained as white powder from 
phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl) carbamate (104 mg, 0 . 200 
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mitio 1) synthesized in Production example 5-2 and 2- 
amino-N-cyclopropylacetamide hydrochloride (151 mg, 
1.00 mmol) obtained from tert-butoxycarbonylaminoacetic 
acid and cyclopropylamine by the method similar to 
Example 7. 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.36-0.42 (2H, m) , 
0.57-0.63 (2H, m) , 2.60 (1H, m) , 2.85 (3H, d, J=4 . 4 Hz), 

3.68 (2H, d, J=5.2 Hz), 6.53 (1H, dd, J=2.0, 6.0 Hz), 

6.69 (1H, d, J=3.6 Hz), 6.91 (1H, d, J=2 . 0 Hz), 7.06 
(1H, dd, J=2.4, 9.0 Hz), 7.38 (1H, d, J=2 . 4 Hz), 7.89 
(1H, d, J=3.6 Hz), 8.00 (1H, d, J=4.0 Hz), 8.06 (1H, d, 
J=6.0 Hz) 8.14-8.26 (2H, m) , 8.30 (1H, d, J=9.0 Hz), 
9.21 (1H, s) . 

Example 13 

5- (2- (3- ( ( IS ) - 1- Carbamoyl -2- 

hydroxyethyl) ureido) pyridin-4-yloxy ) -IH-indole-l- 
carboxylic acid methylamide , 

[0196] Similarly to Example 9, the title compound (52.1 
mg, 0.126 mmol, 36%) was obtained as white crystals 
from Nl-methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide (100 mg, 0.354 mmol) synthesized in 
Production example 5-1 and (2S) -2-amino-3- 

hydroxypropionamide hydrochloride (249 mg, 1.77 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4 . 4 
Hz), 3.52 (1H, dd, J=4.8, 6.4 Hz), 3.62 (1H, dd, J=4.8, 
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6.4 Hz), 4.13 (1H, m), 4.94 (1H, brs), 6.53 (1H, dd, 
J=2.4, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.99 (1H, s) , 
7.02-7.10 (2H, m) , 7.35 (1H, s), 7.38 (1H, d, J=2 . 4 Hz), 
7.89 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 8.10- 
5 8.26 (2H, m) , 8.30 (1H, d, J=8.8 Hz), 9.22 (1H, s) . 



Example 14 



10 



15 



20 



25 



5- (2- (3- ( (1R) -l-Carbamoyl-2- 

hydroxyethyl) ureido) pyridin-4-yloxy ) - 1H- indole- 1- 
carboxylic acid methylamide 



[0197] Similarly to Example 9, the title compound (56.0 
mg, 0.136 irtmol, 68%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(104 mg, 0.200 mmol) synthesized in Production example 
5-2 and (2R) -2-amino-3-hydroxypropioamide hydrochloride 
(167 mg, 1.00 mmol) obtained from (2R) -2- (tert- 
butoxycarbonylamino) -3-hydroxypropionic acid and 

aqueous ammonia by the method similar to Example 7 . 

Example 15 

(2S) -2- (3- (4- (l-Methylcarbamoyl-lH-indol-5- 

yloxy) pyridin-2-yl ) ureido) -1, 5-pentanedicarboxylic acid 

diamide 

[0198] Similarly to Example 6, the title compound (82.5 
mg, 0.189 mmol, 51%) was obtained as white powder from 



£55 
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Nl-methyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide (100 mg, 0.354 mmol) synthesized in 
Production example 5-1 and (2S ) -2-amino-l , 5- 
pentanedicarboxylic acid diamide hydrochloride (321 mg, 
5 1.77 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.66-2.28 (4H, m) , 
2.85 (3H, d, J=4.4 Hz), 4.17 (1H, m) , 6.53 (1H, dd, 
J=2.4, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.72 (1H, s), 
6.97 (1H, s), 7.01-7.10 (2H, m) , 7.30 (1H, s), 7.38 (1H, 
10 d, J=2.4 Hz), 7.49 (1H, s), 7.76 (1H, s) 7.89 (1H, d, 

J=3.6 Hz), 8.06 (1H, d, J=6.0 Hz), 8.18 (1H, q, J=4.4 
Hz), 8.30 (1H, d, J=8.8 Hz), 9.13 (1H, s). 



Example 16 

15 (2S) -2- (3- (4- (l-Methylcarbamoyl-lH-indol-5- 

yloxy) pyridin-2-yl) ureido) succinamide 

[0199] Similarly to Example 6, the title compound (65.7 
mg, 0.150 mmol, 42%) was obtained as white crystals 
from Nl-methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

20 indolecarboxamide (100 mg, 0.354 mmol) synthesized in 

Production example 5-1 and (2S) -2-aminosuccinamide 
hydrochloride (297 mg, 1.77 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.45 (2H, d, J=6.8 
Hz), 2.85 (3H, d, J=3 . 6 Hz), 4.40 (1H, m) , 6.53 (1H, dd, 
25 J=2.4, 6.0 Hz), 6.69 (1H, d, J=3 . 6 Hz), 6.88 (1H, s), 

6.95 (1H, s), 7.00 (1H, d, J=2 . 4 Hz), 7.06 (1H, dd, 
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J=2.4, 9.2 Hz), 7.28 (1H, s) , 7.35 (1H, s), 7.38 (1H, d, 
J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.04 (1H, d, J=6.0 
Hz), 8.18 (1H, q, J=4.0 Hz), 8.26 (1H, brs), 8.30 (1H, 
d, J=9.2 Hz) , 9.19 (1H, s) . 

5 

Example 17 

5- (2- (3- ( (IS) -l-Cyclopropylcarbamoyl-2- 
hydroxyethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methyl amide 

10 [0200] Similarly to Example 5, the title compound (72.0 

mg, 0.159 mmol, 80%) was obtained as white powder from 
phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl ) carbamate (104 mg, 0.200 
mmol) synthesized in Production example 5-2 and (2S)-2- 

15 amino-N-cyclopropyl-3-hydroxypropionamide hydrochloride 

(181 mg, 1.00 mmol) obtained from (2S) -2- (tert- 
butoxycarbonylamino) -3-hydroxypropionic acid and 
cyclopropylamine by the method similar to Example 7. 
X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.35-0.44 (2H, m) , 

20 0.54-0.63 (2H, m) , 2.62 (1H, m) , 2.85 (3H, d, J-4.0 Hz), 

3.45-3.58 (2H, m) , 4.09 (1H, m) , 4.91 (1H, t, J=5.2 Hz), 
6.53 (1H, dd, J=2.0, 6.0 Hz), 6.69 (1H, d, J=3 . 6 Hz), 
6.99 (1H, d, J=2.0 Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), 
7.38 (1H, d, J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 7.98 

25 (1H, d, J=4.4 Hz), 8.05 (1H, d, J=6.0 Hz), 8.09-8.24 

(2H, m) , 8.30 (1H, d, J=8.8 Hz), 9.18 (1H, s). 
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Example 18 

5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 
yl ethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide 

[0201] Similarly to Example 5, the title compound (67.6 
mg, 0.145 mmol, 73%) was obtained as white powder from 
phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl ) carbamate (104 mg, 0 . 200 
mmol) synthesized in Production example 5-2 and (2S)-2- 
amino-3-hydroxy-l- (pyrrolidin-l-yl) propan-l-one 
hydrochloride (165 mg, 0.848 mmol) obtained from (2S)- 
2- (tert-butoxycarbonylamino) -3-hydroxypropionic acid 
and pyrrolidine by the method similar to Example 7. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.72-1.81 (2H, m) , 
1.81-1.90 (2H, m) , 2.85 (3H, d, J=4.4 Hz), 3.22-3.36 
(2H, m) , 3.46-3.60 (4H, m) , 4.54 (1H, m) , 4.98 (1H, 
brs), 6.54 (1H, dd, J=2.0, 5.6 Hz), 6.69 (1H, d, J=3.6 
Hz), 6.97 (1H, d, J=2.0 Hz), 7.05 (1H, dd, J=2.4, 8.8 
Hz), 7.38 (1H, d, J=2.4 Hz), 7.89 (1H, d, J=3 . 6 Hz), 
8.05 (1H, d, J=5.6 Hz), 8.13-8.23 (2H, m) , 8.30 (1H, d, 
J=8.8 Hz) , 9.18 (1H, s) . 

Example 19 

5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 
ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
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acid methylamide 

[0202] Similarly to Example 5, the title compound (305 
mg, 0.654 mmol, 93%) was obtained as white powder from 
phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5-indolyloxy) - 
5 2-pyridyl) -N- (phenoxycarbonyl) carbamate (366 mg, 0.700 

mmol) synthesized in Production example 5-2 and (2R)-2- 
amino-3-hydroxy-l- (pyrrolidin-l-yl) propan-l-one 
hydrochloride obtained from (2R) -2- (tert- 

butoxycarbonylamino) -3-hydroxypropionic acid and 
10 pyrrolidine by the method similar to Example 7. 

Example 20 

5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide 

[0203] Similarly to Example 5, the title compound (124 
mg, 0.258 mmol, 86%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate 
(157 mg, 0.300 mmol) synthesized in Production example 
5-2 and (2S) -2-amino-3-hydroxy-l- (piperidin-1- 

yl) propan-l-one hydrochloride (312 mg, 1.50 mmol) 
obtained from (2S) -2- ( tert-butoxycarbonylamino) -3- 
hydroxypropionic acid and piperidine by the method 
similar to Example 7. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.36-1.61 (6H, m) , 



20 
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2.85 (3H, d, J=4.4 Hz), 3.40-3.53 (6H, m) , 4.76 (1H, m) , 
4.92 (1H, brs), 6.54 (1H, dd, J=2.4, 6.0 Hz), 6.69 (1H, 
d, J=3.6 Hz), 6.97 (1H, d, J=2 . 4 Hz), 7.06 (1H, dd, 
J=2.4, 9.0 Hz), 7.38 (1H, d, J=2 . 4 Hz), 7.89 (1H, d, 
J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 8.10-8.26 (2H, m) , 
8.30 (1H, d, J=9.0 Hz), 9.21 (1H, s) . 

Example 21 

5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 

yl ethyl) ureido) pyridin-4-yloxy ) -IH-indole-l-carboxylic 

acid methylamide 

[ 0204 ] ( 2R) -2-Benzyloxycarbonylamino-3-hydroxypropionic 
acid (1.91 g, 8.00 mmol) and N-methylmorpholine (809 mg, 
8.00 mmol) were dissolved in tetrahydrof uran (20 ml). 
After isobutyl chlorof ormate (1.09 g, 8.00 mmol) was 
added dropwise at -15 °C or below, the reaction mixture 
was stirred for 30 minutes. Then, pyrrolidine (1.13 g, 
16.0 mmol) was added at -15 °C or below, and the 
reaction mixture was further stirred at 0 °C for 30 
minutes. The reaction mixture was partitioned between 
ethyl acetate and water. The organic layer was washed 
with IN hydrochloric acid, IN aqueous solution of 
sodium hydroxide, a saturated aqueous solution of 
sodium hydrogencarbonate, and brine, and dried over 
anhydrous magnesium sulfate. The solvent was distilled 
off, and the obtained residue was dissolved in a 
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solvent mixture of methanol (15 ml ) -tetrahydrof uran (15 
ml) . Then, 10% palladium on carbon (wet) (300 mg) was 
added, and the reaction mixture was stirred at room 
temperature under the stream of hydrogen for 90 minutes. 
After the catalyst was removed by filtration, the 
solvent of the filtrate was distilled off under reduced 
pressure to yield (2R) -2-amino-3-hydroxy-l- (piperidin- 
1-yl ) propan-l-one (684 mg, 3.97 mmol, 50%) as a 
colorless oil. Similarly to Example 5, the title 
compound (107 mg, 0.223 mmol, 74%) was obtained as 
white crystals from phenyl N-(4-(l- 

(methylamino) carbonyl-lH-5-indolyloxy) -2-pyridyl) -N- 
(phenoxycarbonyl ) carbamate (157 mg, 0.300 mmol) 
synthesized in Production example 5-2 and previously 
obtained (2R) -2-amino-3-hydroxy-l- (piperidin-1- 

yl) propan-l-one (228 mg, 1.32 mmol). 

Example 22 

5-(2-(3-((lS) -l-Hydroxymethyl-2- ( 4-hydroxypiperidin-l- 
2 0 yl) -2-oxoethyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid methylamide 

[0205] Similarly to Example 5, the title compound (118 
mg, 0.238 mmol, 69%) was obtained as white powder from 
phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
25 2-pyridyl) -N- (phenoxycarbonyl) carbamate (179 mg, 0.343 

mmol) synthesized in Production example 5-2 and (2S)-2- 



10 
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amino- 3 -hydroxy- 1- (4-hydroxypiperidin-l-yl) propan-l-one 
hydrochloride (385 mg, 1.71 mmol) obtained from (2S)-2- 
( tert-butoxycarbonylamino) -3-hydroxypropionic acid and 

4- hydroxypiperidine by the method similar to Example 7. 
5 1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.16-1.40 (2H, m) , 

1.61-1.80 (2H, m), 2.85 (3H, d, J=4.0 Hz), 2.98-3.50 
(5H, m), 3.63-3.95 (3H, m) , 4.76 (1H, m) , 4.92 (1H, 
brs), 6.55 (1H, dd, J=2.0, 6.0 Hz), 6.69 (1H, d, J=3 . 6 
Hz), 6.96 (1H, d, J-2.0 Hz), 7.06 (1H, dd, J=2.4, 8.8 
10 Hz), 7.38 (1H, d, J=2 . 4 Hz), 7.90(1H, d, J=3.6 Hz), 

8.05 (1H, d, J=6.0 Hz), 8.08-8.26 (2H, m) , 8.30 (1H, d, 
J=8.8 Hz) , 9.26 (1H, s) . 

Example 23 

15 5- (2- (3- ( (IS) -l-Hydroxymethyl-2- (morpholin-4-yl ) -2- 

oxoethyl) ureido) pyridin-4-yloxy) -lH-indole-l-carboxylic 
acid methylamide 

[0206] Similarly to Example 5, the title compound (121 
mg, 0.251 mmol, 84%) was obtained as white crystals 
from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(157 mg, 0.300 mmol) synthesized in Production example 

5- 2 and (2S) -2 -amino- 3 -hydroxy- 1- (morpholin-4- 
yl) propan-l-one hydrochloride (316 mg, 1.50 mmol) 
obtained from (2S) -2- ( tert-butoxycarbonylamino) -3- 
hydroxypropionic acid and morpholine by the method 



20 



25 
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similar to Example 7. 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.85 (3H, d, J=4 . 4 
Hz), 3.36-3.62 (10H, m) , 4.74 (1H, m) , 4.92 (1H, brs) , 
6.54 (1H, dd, J=2.4, 6.0 Hz), 6.69 (1H, d, J=3 . 6 Hz), 
6.96 (1H, d, J=2.4 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.38 (1H, d, J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.05 
(1H, d, J=6.0 Hz), 8.14-8.28 (2H, m) , 8.30 (1H, d, 
J=8 . 8 Hz) , 9.25 (1H, s) . - 

Example 24 

5- (2- ( 3- ( 2 -Cyclopropyl carbamoyl ethyl ) ureido) pyridin-4- 
yloxy) -IH-indole-l-carboxylic acid methylamide 
[0207] Similarly to Example 5, the title compound (117 
mg, 0.268 mmol, 89%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(157 mg, 0.300 mmol) synthesized in Production example 
5-2 and 3-amino-N-cyclopropylpropionamide hydrochloride 
(247 mg, 1.50 mmol) obtained from 3-(tert- 
butoxycarbonylamino) propionic acid and cyclopropylamine 
by the method similar to Example 7. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.32-0.38 (2H, m) , 
0.54-0.60 (2H, m), 2.19 (2H, t, J=6.4 Hz), 2.60 (1H, m) , 
2.85 (3H, d, J-4.4 Hz), 3.25-3.33 (2H, m) , 6.53 (1H, dd, 
J=2.0, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.90 (1H, d, 
J=2.0 Hz), 7.05 (1H, dd, J=2.4, 9.0 Hz), 7.38 (1H, d, 
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J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 7.93 (1H, d, J=4.0 
Hz), 7.96-8.06 (2H, m) , 8.18 (1H, q, J=4 . 4 Hz), 8.30 
(1H, d, J=9.0 Hz), 9.08 (1H, s). 

Example 2 5 

5- (2- (3- (3-OXO-3- (pyrrolidin-1- 

yl) propyl) ureido) pyridin-4-yloxy ) - 1H- indole- 1- 
carboxylic acid methylamide 

[0208] Similarly to Example 5, the title compound (122 
mg, 0.270 mmol, 90%) was obtained as white crystals 
from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

(157 mg, 0.300 mmol) synthesized in Production example 
5-2 and 3-amino-l- (pyrrolidin-l-yl ) propan-l-one 

hydrochloride (268 mg, 1.50 mmol) obtained from 3- 

( tert-butoxycarbonylamino) propionic acid and 

pyrrolidine by the same method similar to Example 7. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.70-1.78 (2H, m) , 
1.80-1.88 (2H, m) , 2.40 (2H, t, J=6.2 Hz), 2.85 (3H, d, 
J=4.4 Hz), 3.24-3.38 (6H, m) , 6.52 (1H, dd, J=2.0, 5.6 
Hz), 6.69 (1H, d, J=3.6 Hz), 6.92 (1H, d, J=2 . 0 Hz), 
7.05 (1H, dd, J=2.4, 9.0 Hz), 7.38 (1H, d, J=2 . 4 Hz), 
7.89 (1H, d, J=3.6Hz), 7.98-8.10 (2H, m) , 8.18 (1H, q, 
J=4.4 Hz), 8.30 (1H, d, J=9.0 Hz), 9.10 (1H, s) . 

Example 2 6 
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5- (2- (3- (3- (4-Hydroxy-4-methylpiperidin-l-yl) -3- 
oxopropyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide 

[0209] The title compound (177 mg, 0.358 mmol, 71.1%) 
was obtained as colorless crystals by performing the 
reaction similar to Example 8 using 3- (3- (4- ti- 
me thy 1 carbamoyl- lH-indol- 5 -yloxy) pyridin-2- 
yl) ureido) propionic acid (200 mg, 0 .503 mmol) and 4- 
hydroxy-4-methylpiperidine monohydrochloride (114 mg, 
0.755 mmol, Production example 8-3). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.07 (3H, s), 1.23- 
1.41 (4H, m) , 2.44 (2H, d, J=4 . 8 Hz), 2.83 (3H, d, 
J=4.4 Hz), 2.98 (1H, m) , 3.23-3.30 (3H, m) , 3.46 (1H, 
m), 3.93 (1H, m) , 4.32 (1H, s), 6.49 (1H, dd, J=2.0, 
6.0 Hz), 6.67 (1H, d, J=3 . 4 Hz), 6.90 (1H, s) , 7.03 (1H, 
dd, J=2.0, 8.8 Hz), 7.35 (1H, d, J=2 . 0 Hz), 7.87 (1H, d, 
J=3.4 Hz), 8.00 (2H, m) , 8.15 (1H, d, J=4.4 Hz), 8.28 
(1H, d, J=8.8 Hz), 9.06 (lH,s). 

[0210] The starting material was synthesized by the 
following methods. 
Production example 2 6-1 

3- (3- (4- (l-Methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 
yl) ureido) propionic acid 

Ethyl 4-aminopropionate hydrochloride (588 mg, 
3.8 mmol) was suspended in N, N-dimethylf ormamide (3.0 
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ml), and then 5N aqueous solution of sodium hydroxide 
(0.77 ml, 3.8 mmol) was added, and the reaction mixture 
was stirred at room temperature. Phenyl N-(4-(l- 
(methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
5 (phenoxycarbonyl) carbamate (400 mg, 0.77 mmol, 

Production example 5-2) was added thereto, and the 
reaction mixture was stirred at room temperature for 
0.75 hours. Water was added to the reaction mixture, 
and this was subjected to extraction with ethyl 

10 acetate-tetrahydrofuran, dried over anhydrous magnesium 

sulfate, and concentrated under reduced pressure. The 
residue was purified by silica gel column 
chromatography (Fuji Silysia BW-300, ethyl acetate) to 
yield a pale brown oil. This oil was dissolved in 

15 tetrahydrofuran (4.0 ml) and methanol (2.0 ml), 4N 

aqueous solution of lithium hydroxide (0.77 ml) was 
added at room temperature, and the reaction mixture was 
stirred at room temperature for 1.5 hours. To the 
reaction mixture, IN hydrochloric acid (3.1 ml) was 

20 added while stirred at room temperature; and this was 

subjected to extraction with ethyl acetate- 
tetrahydrofuran, washed with brine, dried over 
anhydrous magnesium sulfate, and concentrated under 
reduced pressure. A small amount of acetone was added 

25 to the obtained amorphous solid, and this solution was 

diluted with diethyl ether. The crystals were filtered 
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off, washed with diethyl ether, and dried under 
aeration to yield the title compound (200 mg, 0.50 mmol, 
66%) as colorless crystals. 

^"H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.39 (2H, t, J=6.2 
Hz), 2.84 (3H, d, J=4 . 0 Hz), 3.30 (2H, m) , 6.51 (1H, d, 
J=5.8 Hz), 6.68 (1H, d, J=3.2 Hz), 6.87 (1H, s), 7.05 
(1H, d, J=9.0 Hz), 7.37 (1H, s), 7.88 (1H, d, J=3.2 Hz), 
8.01 (1H, d, J=5.8 Hz), 8.16 (1H, m) , 8.17 (1H, d, 
J=4.0 Hz), 8.29 (1H, d, J=9.0 Hz), 9.10 (1H, s) , 12.24 
(1H, s) . 

Example 27 

Nl-Ethyl-5- (2- ( ( (2-ethoxyethyl) amino) carbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0211] Phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl) carbamate (100 mg, 0.24 mmol) was 
dissolved in N, N-dimethylf ormamide (1.0 ml), and 2- 
ethoxyethylamine (0.063 ml, 0.6 mmol) was added while 
stirred at room temperature. After 1 hour, the 
reaction mixture was partitioned between ethyl acetate 
and water. The organic layer was washed with water and 
brine, and dried over anhydrous sodium sulfate. After 
the solvent was distilled off, the crystals were 
precipitated from ethyl acetate-hexane (1: 5), filtered 
off, and dried under aeration to yield the title 
compound (100 mg, 0.24 mmol, quantitative) as white 
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crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.09 (3H, t f J=7 . 2 
Hz), 1.17 (3H, t, J=7.2 Hz), 3.21-3.45 (8H, m) , 6.50 
(1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.87 
5 (1H, brs), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 

J=2.4 Hz), 7.91 (1H, d, J=3 . 6 Hz), 8.01 (1H, d, J=5.6 
Hz), 8.12 (1H, m) , 8.22 (1H, t, J=4.8 Hz), 8.28 (1H, d, 
J=8.8 Hz) , 9.08 (1H, s) . 



10 [0212] The starting materials were synthesized by the 

following methods. 
Production example 27-1 

Nl-Ethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

15 Sodium hydride (573 mg, 14.32 mmol) was 

suspended in N, N-dimethylf ormamide (30 ml) under 
nitrogen atmosphere. 4- ( lH-5-Indolyloxy ) -2- 

pyridinamine (3.00 g, 13.32 mmol, CAS No. 417722-11-3) 
described in WO 02/32872 was gradually added thereto 

20 while stirred at room temperature. After 10 minutes, 

the reaction mixture was cooled with an ice water bath, 
and phenyl N-ethylcarbamate (2.31 g, 13.98 mmol) was 
added. The reaction mixture was heated to room 
temperature and was stirred for 2 hours. The reaction 

25 mixture was partitioned between ethyl acetate and water. 

The organic layer was washed with water and brine, and 
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dried over anhydrous sodium sulfate. The solvent was 
distilled off, then the crystals were precipitated from 
ethyl acetate, filtered off, and dried under aeration 
to yield the title compound (3.168 g, 10.69 mmol, 
5 80.3%) as pale brown crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.32 (3H, t, J=7 . 2 
Hz), 2.40-2.50 (2H, m) , 5.74 (1H, d, J=2 . 4 Hz), 5.83 
(2H, brs), 6.12 (1H, dd, J=2.4, 5.6 Hz), 6.66 (1H, d, 
J=3.6 Hz). 7.01 (1H, dd, J=2.4, 8.8 Hz), 7.32 (1H, d, 
10 J=2.4 Hz), 7.75 (1H, d, J=5 . 6 Hz), 7.88 (1H, d, J=3.6 

Hz), 8.19 (1H, t, J=5.6 Hz), 8.26 (1H, d, J=8.8 Hz). 

Production example 27-2 

Phenyl N- (4- (1- (ethylamino) carbonyl-lH-5-indolyl) oxy-2- 

15 pyridyl) carbamate 

[0213] Nl-ethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (3.168 g, 10.69 mmol) synthesized in 
Production example 27-1 was dissolved in N,N- 
dimethylf ormamide (30 ml) under nitrogen atmosphere. 

20 Pyridine (1.25 ml, 15.40 mmol) and phenyl 

chlorocarbonate (1.61 ml, 12.83 mmol) were sequentially 
added dropwise while cooled with an ice water bath. 
The reaction mixture was heated to room temperature 
while stirred. After 1 hour, the reaction mixture was 

25 partitioned between ethyl acetate and water. The 

organic layer was washed with water and brine, and 
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dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the crystals were precipitated from 
ethyl acetate, filtered off, and dried under aeration 
to yield the title compound (1.530 g, 3.67 mmol, 34.4%) 
5 as white crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 1.32 (3H, t, J=7.2 Hz), 
3.53 (2H, m), 5.48 (1H, m) , 6.58 (1H, d, J=4 . 0 Hz), 
6.62 (1H, dd, J-2.4, 5.6 Hz), 7.06 (1H, dd, J-2.4, 8.8 
Hz), 7.15 (2H, m), 7.20-7.27 (1H, m) , 7.30 (1H, d, 
10 J=2.4 Hz), 7.37 (2H, m) , 7.45 (1H, d, J=4 . 0 Hz), 7.52 

(1H, d, J=2.4 Hz), 8.10-8.15 (3H, m) . 



Example 2 8 



15 



20 



25 



Nl-Methyl-5- (2- ( (4- ( 2-hydroxy-2- 

methylpropionyl) piperazin-l-yl ) carbonyl ) amino-4- 
pyridyl ) oxy-lH-indolecarboxamide 



[0214] Nl-Methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (150 mg, 0.53 mmol) synthesized in 
Production example 5-1 was dissolved in tetrahydrof uran 

(3 ml). Triethylamine (0.37 ml, 2.66 mmol) and phenyl 
chlorocarbonate (0.15 ml, 1.2 mmol) were sequentially 
added dropwise at room temperature, and the reaction 
mixture was stirred for 30 minutes. 1- (2-Hydroxy-2- 
methylpropionyl) piperazine (412 mg, 2.39 mmol) and N,N- 
dimethylf ormamide (3 ml) were added and the reaction 
mixture was stirred for 3 days. The reaction mixture 



U.S. S.N. 10/651,496 
3693142vl 



167 of 466 



2003946-0058 



FP03-0088-01 

was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by silica 
gel column chromatography (eluent; ethyl acetate: 
methanol = 95: 5). The crystals were precipitated from 
diethyl ether-hexane (1 : 2), filtered off, and dried 
under aeration to yield the title compound (18 9.4 mg, 
0.39 mmol, 74.2%) as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.2 8 (6H, s), 2.83 
(3H, d, J=4.0 Hz), 3.10-3.50 (8H, m) , 5.43 (1H, s), 
6.56 (1H, dd, J-2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 
7.03 (1H, dd, J=2.4, 8.8 Hz), 7.30 (1H, d, J=2 . 4 Hz), 
7.36 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.08 
(1H, d, J=5.6 Hz), 8.16 (1H, q, J=4 . 0 Hz), 8.28 (1H, d, 
J=8.8 Hz) , 9.21 (1H, s) . 

[0215] 1- (2-Hydroxy-2-methylpropionyl) piper azine was 
synthesized by the following methods. 
2 0 Production example 28-1 

Benzyl 4- (2-hydroxy-2-methylpropionyl) piperazine-1- 

carboxylate 

Benzyl piperazine-l-carbamate (2.203 g, 10.0 
mmol) was dissolved in tetrahydrof uran (50 ml); 2- 
25 hydroxy-2-methylpropionic acid (1.25 g, 12.0 mmol), 1- 

ethyl-3- ( 3-dimethylaminopropyl ) carbodiimide 
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hydrochloride (2.30 g, 12.0 mmol) , 1-hydroxy-lH- 
benzotriazole monohydrate (1.84 g, 12.0 mmol) and 
triethylamine (3.35 ml, 24.0 mmol) were added; and the 
reaction mixture was stirred at room temperature for 7 
hours. The reaction mixture was partitioned between 
ethyl acetate and IN hydrochloric acid. The organic 
layer was washed with water, a saturated aqueous 
solution of sodium hydrogencarbonate and brine, and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, and dried under reduced pressure to 
yield the title compound (2.823 g, 9.21 mmol, 92.1%) as 
a colorless oil. 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.50 (6H, s), 3.52-3.55 
(4H, m) , 3.60-3.70 (4H, m) , 3.93 (1H, s), 5.16 (2H, s), 
7.34-7.38 (5H, m) . 

Production example 28-2 

1- (2-Hydroxy-2-methylpropionyl) piper azine 
[0216] Benzyl 4- (2-hydroxy-2- 

20 methylpropionyl) piperazine-l-carbamate (2.82 g, 9.20 

mmol) synthesized in Production example 28-1 was 
dissolved in methanol (100 ml) under nitrogen 
atmosphere; 10% palladium on carbon (50% wet, 1.96 g) 
was added thereto, the reaction system was purged with 
25 hydrogen at atmospheric pressure; and the reaction 

mixture was stirred overnight. After the reaction 
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system was purged with nitrogen, the catalyst was 
filtered out, and washed with methanol, then the 
solvent, together with the filtrate and the washing 
solution, was distilled off. The residue was dried 
under reduced pressure to yield the title compound 
(1.58 g, 9.20 mmol, quantitative) as a colorless oil. 
X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.49 (6H, s) , 2.84-2.94 
(4H, m) , 3.49 (1H, s ) , 3 . 62-3. 70 (4H, m) . 
[0217] 
Example 2 9 
Nl-Methyl-5- (2- ( (3- 

di ethyl ami no) propylamino) carbonyl) amino- 4 -pyr idyl ) oxy- 
lH-l-indolecarboxamide 

Similarly to Example 27, the title compound 
(96.4 mg, 0.22 mmol, 73.3%) .was obtained as white 
crystals from phenyl N- (4- (1- (methylamino) carbonyl-lH- 
5-indolyl) oxy-2-pyridyl) carbamate (121 mg, 0.30 mmol) 
and 3- (diethylamino) propylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.91 (6H, t, j=7 . 2 
Hz), 1.50 (2H, m) , 2.30-2.44 (6H, m) , 2.83 (3H, d, 
J=4.4 Hz), 3.23 (2H, m) , 6.50 (1H, dd, J=2.4, 6.0 Hz), 
6.68 (1H, d, J=3.6 Hz), 6.82 (1H, s) , 7.04 (1H, dd, 
J=2.4, 8.8 Hz), 7.37 (1H, d, J=2 . 4 Hz), 7.87 (1H, d, 
J=3.6 Hz), 8.01 (1H, d, J=6.0 Hz), 8.10-8.17 (2H, m) , 
8.29 (1H, d, J=8.8 Hz), 9.04 (1H, s) . 
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[0218] The starting material was synthesized as follows. 
Production example 29-1 

Phenyl N- (4- (1- (methyl amino) carbonyl-lH-5-indolyl ) oxy- 
2-pyridyl) carbamate 

Nl-Methyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide (2.163 g, 7.66 mmol) synthesized in 
Production example 5-1 was dissolved in N,N- 
dimethylf ormamide (50 ml) under nitrogen atmosphere; 
pyridine (0.93 ml, 11.5 mmol), triethylamine (2.4 ml, 
17.24 mmol) and phenyl chlorocarbonate (1.44 ml, 11.5 
mmol) were sequentially added dropwise while cooled 
with an ice water bath; and the reaction mixture was 
heated to room temperature while stirred. After 1 hour, 
the reaction mixture was partitioned between ethyl 
acetate and water. The organic layer was washed with 
water and brine, and dried over anhydrous sodium 
sulfate. The solvent was distilled off, and then the 
residue was purified by silica gel column 
chromatography (eluent; ethyl acetate), precipitated 
from ethyl acetate-hexane (1: 10), filtered off, and 
dried under aeration to yield the title compound (2.731 
g, 6.79 mmol, 88.6%) as white crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.09 (3H, d, J=4.8 Hz), 
5.52 (1H, m), 6.62 (1H, d, J=3.6 Hz), 6.98 (1H, dd, 
J=2.4, 5.6 Hz), 7.01 (1H, d, J-2.4 Hz), 7.11 (1H, dd, 
J=2.4, 8.8 Hz), 7.14-7.40 (7H, m) , 7.47 (1H, d, J=3 . 6 
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Hz), 8.24 (1H, d, J=8.8 Hz), 8.41 (1H, d, J=5.6 Hz). 
Example 30 

Nl-Methyl-5- (2- ( ( (3-4- 
5 hydroxypiperidino) propyl ) amino) carbonyl) amino-4- 

pyridyl ) oxy-lH-l-indolecarboxamide 

[0219] Similarly to Example 27, the title compound 
(51.3 mg, 0.11 mmol, 29.5%) was obtained as white 

crystals from phenyl N- (4- (1- (methylamino) carbonyl-lH- 
10 5-indolyl) oxy-2-pyridyl) carbamate (150 mg, 0.37 mmol, 

Production example 29-1) and 1- ( 3-aminopropyl ) -4- 

hydroxypiperidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1 .29-1.38 (2H, m) , 
1.50-1.55 (2H, m) , 1.64-1.68 (2H, m) , 1.88-1.92 (2H, m) , 

15 2.20-2.24 (2H, m) , 2.62-2.66 (2H, m) , 2.83 (3H, d, 

J=4.4 Hz), 3.06-3.12 (2H, m) , 3.39 (1H, m) , 4.49 (1H, d, 
J=4.0 Hz), 6.50 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, 
J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2.4, 8.8 Hz), 
7.36 (1H, s), 7.87 (1H, d, J=3.6 Hz), 8.01 (1H, d, 

20 J=5.6 Hz), 8.05 (1H, m) , 8.16 (1H, q, J=4 . 4 Hz), 8.28 

(1H, d, J=8.8 Hz), 9.02 (1H, s). 



Example 31 



Nl-Methyl-5- (2- ( ( (3- ( 4-methylpiperazin-l- 
25 yl) propyl) amino) carbonyl) amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide 
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[0220] Similarly to Example 27, the title compound 
(133.2 mg, 0.29 mmol, 76.8%) was obtained as white 
crystals from phenyl N- (4- (1- (methylamino) carbonyl-lH- 
5-indolyl) oxy-2-pyridyl ) carbamate (150 mg, 0.37 mmol, 
5 Production example 29-1) and 1- (3-aminopropyl) -4- 

methylpiperazine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.53 (2H, m) , 2.11 
(3H, s), 2.11-2.4 0 (10H, m) , 2.8 3 (3H, d, J=4 . 0 Hz), 
3.09 (2H, m) , 6.50 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, 
10 J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2 . 4 , 8.8 Hz), 

7.36 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3 . 6 Hz), 8.01 
(1H, d, J=5.6 Hz), 8.05 (1H, m) , 8.16 (1H, q, J=4 . 0 Hz), 
8.28 (1H, d, J=8.8 Hz), 9.01 (1H, s) . 



15 Example 32 

5- (2- (3- (4-OXO-4- (pyrrolidin-l-yl) butyl) ureido) pyridin- 
4-yloxy) -lH-indole-l-carboxylic acid methylamide 
[0221] The title compound (113 mg, 0.24 mmol, 77%) was 
obtained as colorless crystals by performing the 

20 reaction similar to Example 8 using 4- ((4- ti- 

me thy 1 carbamoyl- lH-indol- 5 -yloxy) pyridin-2- 
yl) aminocarbonylamino) butyric acid (130 mg, 0.31 mmol) 
and pyrrolidine (0.053 ml, 0.63 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.64 (2H, m) , 1.71 
25 (2H, m) , 1.82 (2H, m) , 2.20 (2H, t, J=6.8 Hz), 2.83 (3H, 

d, J=4.0 Hz), 3.09 (2H, q, J=6.8 Hz). 3.22 (2H, t, 
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J=6.8 Hz), 3.33 (2H, m) , 6.50 (1H, dd, J-2.4, 5.8 Hz), 
6.67 (1H, d, J=3.6 Hz), 6.86 (1H, d, J=2.4 Hz), 7.03 
(1H, dd, J-2.4, 9.0 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.87 
(1H, d, J=3.6 Hz), 8.00 (1H, m) , 8.03 (1H, d, J=5.8 Hz), 
5 8.16 (1H, m) , 8.28 (1H, d, J=9.0 Hz), 9.00 (1H, s). 

[0222] The starting material was synthesized by the 
following methods. 
Production example 32-1 

10 4- ( (4- (l-Methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 

yl) aminocarbonyl amino) butyric acid 

Ethyl 4-aminobutyrate hydrochloride (1.0 g, 6.0 
mmol) was suspended in N, N-dimethylf ormamide (6.7 ml), 
5N aqueous solution of sodium hydroxide (1.2 ml, 6.0 

15 mmol) was added and the reaction mixture was stirred at 

room temperature. Phenyl N-(4-(l- 

(methylamino) carbonyl-lH-5-indol yloxy ) -2-pyridyl) -N- El^^ 
(phenoxycarbonyl) carbamate (700 mg, 1.3 mmol, 
Production example 5-2) was added thereto and the 

20 reaction mixture was stirred at room temperature for 

1.2 hours. The reaction mixture was partitioned 
between ethyl acetate and water. The organic layer was 
dried over anhydrous magnesium sulfate, concentrated 
under reduced pressure. The residue was purified by 

25 silica gel column chromatography (Fuji Silysia BW-300, 

ethyl acetate) to yield a pale yellow oil. This oil 
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was dissolved in tetrahydrof uran (6.0 ml) and methanol 
(3.0 ml); 4N lithium hydroxide (1.1 ml) was added 
thereto at room temperature; and the reaction mixture 
was stirred at room temperature for 3.5 hours. 
5 Moreover, IN hydrochloric acid (4.4 ml) and water (2 

ml) were added thereto while stirred at room 
temperature; and this was subjected to extraction with 
ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate, and concentrated under reduced 

10 pressure. After the precipitated crystals were 

suspended in diethyl ether: hexane =1: 1, the crystals 
were filtered off, washed with diethyl ether, and dried 
under aeration to yield the title compound (411 mg, 1.0 
mmol, 75%) as colorless crystals. 

15 1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.63 (2H, m) , 2.20 

(2H, t, J=7.4 Hz), 2.83 (3H, d, J=4.0 Hz), 3.10 (2H, m) , 
6.52 (1H, d, J=5.4 Hz), 6.68 (1H, d, J=3.6 Hz), 6.87 
(1H, s), 7.04 (1H, dd, J=2.4, 9.0 Hz), 7.37 (1H, d, 
J=2.4 Hz), 7.88 (1H, d, J=3 . 6 Hz), 8.03 (2H, m) , 8.17 

20 (1H, d, J=4.0 Hz), 8.29 (1H, d, J=9.0 Hz), 9.03 (1H, s), 

12.05 (1H, s) . 



25 



Example 33 



5- (2- (3- (3- (Cyclopropyl carbamoyl) propyl) ureido) pyridin- 



4-yloxy) -lH-indole-l-carboxylic acid methylamide 



[0223] The title compound (166 mg, 0.37 mmol, 76%) was 
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obtained as colorless crystals by performing the 
reaction similar to Example 8 using 4-((4-(l- 
methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 
yl ) aminocarbonylamino) butyric acid (200 mg, 0.49 mmol, 
Production example 32-1) and cyclopropylamine (0.02 8 ml, 
0.58 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.33-0.37 (2H, m) , 
0.54-0.59 (2H, m), 1.62 (2H, m) , 2.02 (2H, t, J=7.4 Hz), 
2.58 (lH,m), 2.85 (3H, m) , 3.08 (2H, m) , 6.53 (1H, dd, 
J=2.4, 6.0- Hz), 6.70 (1H, d, J=3.6 Hz), 6.88 (1H, d, 
J=2.4 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, 
J=2.4 Hz), 7.86 (1H, d, J=3 . 6 Hz), 7.90 (1H, d, J=3.6 
Hz), 8.04 (1H, m) , 8.05 (1H, d, J=6.0 Hz), 8.19 (1H, d, 
J=4.2 Hz), 8.31 (1H, d, J=8 . 8 Hz), 9.04 (1H, s). 

Example 34 

5- (2- (3- (4- (4-Hydroxy-4-methylpiperidin-l-yl) -4- 
oxobutyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid methylamide 

[0224] The title compound (195 mg, 0.383 mmol, 78.9%) 
was obtained as colorless crystals by performing the 
reaction similar to Example 8 using 4-((4-(l- 
methylcarbamoyl-lH-indol-5-yloxy ) pyridin-2- 
yl ) aminocarbonylamino) butyric acid (200 mg, 0.486 mmol, 
Production example 32-1) and 4-hydroxy-4- 

methylpiperidine monohydrochloride (110 mg, 0.729 mmol). 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.08 (3H, s) , 1.22- 
1.44 (4H, m), 1.62 (2H, m) , 2.27 (2H, t, J=7 . 4 Hz), 
2.83 (3H, d, J=4.0 Hz), 2.97 (1H, m) , 3.08 (2H, m) , 
3.29 (1H, m) , 3.47 (1H, m) , 3.89 (1H, m) , 4.33 (1H, s), 
5 6.50 (1H, d, J=6.0 Hz), 6.67 (1H, d, J=3.6 Hz), 6.87 

(1H, s), 7.04 (1H, d, J=9.2 Hz), 7.36 (1H, s) , 7.87 (1H, 
d, J=3.6 Hz), 8.01 (1H, m) , 8.02 (1H, d, J=6.0 Hz), 
8.16 (1H, m) , 8.28 (1H, d, J=9.2 Hz), 9.00 (1H, m) . 

10 Example 35 

5- (2- (3- (3- ( Diethylcarbamoyl ) propyl) ureido) pyridin-4- 
yloxy) -lH-indole-l-carboxylic acid methylamide 
[0225] The title compound (94 mg, 0.20 mmol, 64%) was 
obtained as colorless crystals by performing the 
reaction similar to Example 8 using 4-((4-(l- 
methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 
yl) aminocarbonylamino) butyric acid (130 mg, 0.31 mmol, 
Production example 32-1) and diethylamine (0.066 ml, 
0 . 63 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.96 (3H, t, J=7 . 2 
Hz), 1.04 (3H, t, J=7.2 Hz), 1.63 (2H, m) , '2.25 (2H, t, 
J=7.2 Hz), 2.83 (3H, d, J=4 . 4 Hz), 3.09 (2H, m) , 3.22 
(4H, m) , 6.51 (1H, dd, J=2.0, 5.6 Hz), 6.67 (1H, d, 
J=3.4 Hz), 6.86 (1H, d, J=2 . 0 Hz), 7.03 (1H, dd, J=2.4, 
8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.87 (1H, d, J=3.4 Hz), 
8.02 (2H, m) , 8.16 (1H, d, J=4 . 4 Hz), 8.29 (1H, d, 
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J=8.8 Hz) , 9.00 (1H, s) . 
Example 36 

5- (2- ( 3- (3- (Methylcarbairioyl) propyl) ureido) pyridin-4- 
yloxy) -lH-indole-l-carboxylic acid methylamide 
[0226] The title compound (107 mg, 0.25 mmol, 69%) was 
obtained as colorless crystals by performing the 
reaction similar to Example 8 using 4-((4-(l- 
methylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 
yl) aminocarbonylamino) butyric acid (150 mg, 0.36 mmol, 
Production example 32-1) and methylamine hydrochloride 
(49 mg, 0.73 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.61 (2H, m) , 2.03 
(2H, t, J=7.6 Hz), 2.51 (3H, d, J=4 . 4 Hz), 2.83 (3H, d, 
J=4.0 Hz), 3.06 (2H, q, J=6.4 Hz), 6.50 (1H, dd, J=2.4, 
5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.86 (1H, d, J=2 . 4 Hz), 
7.03 (1H, dd, J=2.4, 9.2 Hz), 7.36 (1H, d, J=2 . 4 Hz), 
7.71 (1H, m) , 7.87 (1H, d, J=3.6 Hz), 8.03 (2H, m) , 
8.16 (1H, d, J-4.4 Hz), 8.28 (1H, d, J=9.2 Hz), 9.01 
(1H, s) . 

Example 37 

Nl-Methyl-5- (2- (pyrrolidin-l-ylcarbonyl ) amino-4- 
pyridyl) oxy-lH-l-indolecarboxamide 
25 [0227] Similarly to Example 5, the title compound (265 

mg, 0.70 mmol, 69%) was obtained as white crystals from 
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phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl) carbamate (532 mg, 1 . 02 
mmol) synthesized in Production example 5-2 and 
pyrrolidine (0.42 ml, 5.0 mmol). 
5 MS Spectrum (ESI): 380 (M+l) , 759 (2M+1) 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1 .78-1 . 84 (4H, m) , 
2.83 (3H, d, J=4.5 Hz), 3.22-3.36 (4H, m) , 6.54 (1H, dd, 
J=2.3, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.03 (1H, dd, 
J=2.3, 8.7 Hz), 7.35 (1H, d, J=2 . 3 Hz), 7.41 (1H, d, 
10 J=2.3 Hz), 7.87 (1H, d, J=3 . 6 Hz), 8.04 (1H, d, J=5.6 

Hz), 8.16 (1H, m) , 8.28 (1H, t, J=8.7 Hz), 8.59 (1H, s). 

Example 38 

Nl-Methyl-5- (2- (piperidin-l-ylcarbonyl ) amino-4- 

15 pyridyl ) oxy-lH-l-indolecarboxamide 

[0228] Similarly to Example 5, the title compound (265 
mg, 0.674 mmol, 76%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate 

20 (463 mg, 0.885 mmol) synthesized in Production example 

5-2 and piperidine (0.44 ml, 4.4 mmol). 
MS Spectrum (ESI): 394 (M+l), 787 (2M+1) 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.37-1.57 (6H, m) , 
2.83 (3H, d, J=4.4 Hz), 3.26-3.45 (4H, m) , 6.54 (1H, dd, 
25 J=2.4, 5.4 Hz), 6.67 (1H, d, J=3.4 Hz), 7.03 (1H, dd, 

J=2.4, 8.8 Hz), 7.30 (1H, d, J=2 . 4 Hz), 7.36 (1H, d, 
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J=2.4 Hz), 7.87 (1H, d, J=3 . 4 Hz), 8.05 (1H, d, J=5.4 
Hz), 8.16 (1H, m) , 8.28 (1H, t, J=8.8 Hz), 9.05 (1H, s). 

Example 39 

5 Nl-Methyl-5- (2- ( ( 4-hydroxypiperidino) carbonyl) amino- 4- 

pyridyl) oxy-lH-l-indolecarboxamide 

[0229] Similarly to Example 27, the title compound 
(86.7 mg, 0.21 mmol, 21.2%) was obtained as white 
powder from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate (4 02 mg, 1.0 mmol) 
synthesized in Production example 29-1 and 4- 
hydroxypiperidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.60-1.70 (2H, m) , 
1.75 (1H, m), 2.83 (3H, d, J=4 . 4 Hz), 2.95-3.01 (2H, m) , 
3.55-3.65 (2H, m) , 3.71-3.76 (2H, m) , 4.64 (1H, d, 
J=4.0 Hz), 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, 
J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.32 (1H, d, 
J=2.4 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.87 (1H, d, J=3 . 6 
Hz), 8.06 (1H, d, J=5.6 Hz), 8:16 (1H, q, J=4.4 Hz), 
8.28 (1H, d, J=8.8 Hz), 9.10 (1H, s) . 

Example 4 0 

Nl-Methyl-5- (2- ( 4-oxopiperidin-l-ylcarbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 
25 [0230] Phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
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(440 mg, 0.841 mmol) synthesized in Production example 
5-2 was dissolved in N, N-dimethylf ormamide (5 ml); 
triethylamine (0.543 ml, 3.90 mmol) and 4-piperidone 
hydrochloride monohydrate (0.530 g, 3.93 mmol) were 
5 added thereto; and the reaction mixture was stirred for 

2 hours. The reaction mixture was partitioned between 
ethyl acetate and water. The organic layer was 
concentrated to yield the title compound (0.202 g, 
0.496 mmol, 59%) as a colorless amorphous solid. 

10 1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.32 (4H, t, J=4.9 

Hz), 2.82 (3H, d, J=4.3 Hz), 3.68 (4H, t, J=4 . 9 Hz), 
6.55 (1H, dd, J=2.3, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 
7.03 (1H, dd, J=2.3, 8.6 Hz), 7.37 (2H, s), 7.87 (1H, d, 
J=3.6 Hz), 8.09 (1H, d, J=5 . 6 Hz), 8.17 (1H, s), 8.28 

15 (1H, t, J=8.6 Hz), 9.37 (1H, s). 

[0231] 
Example 41 

5- (2- ( ( (4-Hydroxy-4-methylpiperidin-l- 

yl) carbonyl) amino) pyridin-4-yloxy ) -IH-l-indole-l- 

20 carboxylic acid methylamide 

4-Hydroxy-4-methylpiperidine monohydrochloride 
(508 mg, 3.83 mmol, Production example 8-3) was 
dissolved in N, N-dimethylf ormamide (8 ml); 

triethylamine (2 ml) was added; and the reaction 

25 mixture was stirred at room temperature. Phenyl N-(4- 

(1- (methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- -^=*- 
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(phenoxycarbonyl ) carbamate (500 mg, 0.957 mmol, 
Production example 5-2) was added and the reaction 
mixture was stirred at room temperature for 8 hours. 
The reaction mixture was partitioned between ethyl 
5 acetate and water. The organic layer was dried over 

anhydrous magnesium sulfate, and concentrated under 
reduced pressure; and the residue was purified by 
silica gel column chromatography (Fuji Silysia BW-300, 
ethyl acetate, ethyl acetate: methanol =20: 1 then 10: 

10 1 ) . The obtained amorphous solid was crystallized by 

adding diethyl ether: acetone =2: 1. Thus obtained 
crystals were filtered off, washed with diethyl ether, 
and dried under aeration to yield the title compound 
(385 mg, 0.909 mmol, 95.0%). 

15 1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.08 (3H, s), 1.33- 

1.40 (4H, m) , 2.83 (3H, d, J=4 . 4 Hz), 3.14 (2H, m) , 
3.63 (2H, m), 4.27 (1H, s), 6.53 (1H, dd, J=2.4, 5.6 
Hz), 6.67 (1H, d, J=3.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 
Hz), 7.32 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=2 . 4 Hz), 

20 7.87 (1H, d, J=3.4 Hz), 8.06 (1H, d, J=5.6 Hz), 8.16 

(1H, m) , 8.28 (1H, d, J=8.8 Hz), 9.04 (1H, s). 

Example 42 

Nl-Methyl-5- (2- ( (4- (1-hydroxy-l- 
25 methyl ethyl) piper idino) carbonyl) amino- 4 -pyr idyl) oxy-lH- 

1-indolecarboxamide 
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[0232] Similarly to Example 28, the title compound 
(71.1 mg, 0.16 mmol, 29.7%) was obtained as white 
crystals from Nl-ethyl-5-( (2-amino-4-pyridyl) oxy)— 1H-1- 
indolecarboxamide (150 mg, 0.53 mmol) synthesized in 
5 Production example 5-1 and 4- ( 1-hydroxy-l- 

methylethyl) piperidine (342 mg, 2.39 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.99 (6H, s), 1.03- 
1.09.(2H, m) , 1.30 (1H, m) , 1.60-1.64 (2H, m) , 2.54- 
2.61 (2H, m) , 2.83 (3H, d, J=4 . 4 Hz), 4.08 (1H, s), 
10 4.10-4.15 (2H, m) , 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 

(1H, d, J-3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.32 
(1H, d, J=2.4 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.87 (1H, d, 
J=3.6 Hz), 8.06 (1H, d, J=5 . 6 Hz), 8.16 (1H, q, J=4 . 0 
Hz), 8.27 (1H, d, J=8.8 Hz), 9.04 (1H, s). 

15 

[0233] 4- (1-Hydroxy-l-methylethyl) piperidine was 
synthesized in the following methods. 
Production example 42-1 

Benzyl 4-ethoxycarbonylpiperidine-l-carboxylate 
20 4-Ethoxycarbonylpiperidine (1.572 g, 10.0 mmol) 

was dissolved in tetrahydrof uran (50 ml); triethylamine 
(2.79 ml, 20.0 mmol) and benzyl chlorocarbonate (1.71 
ml, 12.0 mmol) were added dropwise while cooled with an 
ice water bath; and the reaction mixture was stirred at 
25 room temperature overnight. The reaction mixture was 

partitioned between ethyl acetate and the saturated 
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aqueous solution of sodium hydrogencarbonate . The 
organic layer was washed with brine and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was purified by silica gel column 
5 chromatography (eluent; ethyl acetate: hexane = 1: 3) 

to yield the title compound (2.315 g, 7.95 mmol, 79.5%) 
as a colorless oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (3H, t, J=7.2 Hz), 
1.60-1.70 (2H, m) , 1.80-2.00 (2H, m) , 2.46 (1H, m) , 
10 2.80-3.00 (2H, m) , 4.00-4.20 (2H, m) , 4.15 (2H, q, 

J=7.2 Hz), 5.13 (2H, s), 7.29-7.38 (5H, m) . 

Production example 42-2 

Benzyl 4- ( 1-hydroxy-l-methylethyl ) piperidine-1- 

carboxylate 

[ 0234 ] Benzyl 4-ethoxycarbonylpiperidine-l-carboxylate 
(2.315 g, 7.95 mmol) synthesized in Production example 
42-1 was dissolved in tetrahydrof uran (25 ml) under 
nitrogen atmosphere; methyl magnesium bromide (0.93 M) 
in tetrahydrofuran (32.5 ml, 30.2 mmol) was added 
dropwise while cooled with an ice water bath; and the 
reaction mixture was stirred at room temperature 
overnight. The reaction mixture was partitioned 
between ethyl acetate and the saturated aqueous 
solution of ammonium chloride. The organic layer was 
washed with brine and dried over anhydrous sodium 
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10 



sulfate. The solvent was distilled off, and the 
residue was purified by silica gel column 
chromatography (eluent; ethyl acetate: hexane = 1: 1) 
to yield the title compound (1.786 g, 6.44 mmol, 81%) 
as a colorless oil. 

1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 1.18 (6H, s) , 1.18-1.27 
(2H, m) , 1.40-1.48 (1H, m) , 1.74-1.78 (2H, m) , 2.60- 
2.80 (2H, m) , 4.20-4.40 (2H, m) , 5.13 (2H, s), 7.27- 
7.37 (5H, m) . 



Production example 42-3 

4- (1-Hydroxy-l-methylethyl) piperidine 

[0235] Benzyl 4- ( 1-hydroxy-l-methylethyl ) piperidine-1- 
carboxylate (1.786 g, 6.44 mmol) synthesized in 

15 Production example 42-2 was dissolved in methanol (100 

ml) under nitrogen atmosphere; 10% palladium on carbon 
(50% wet, 1.37 g) was added; the reaction system was 
purged with hydrogen at atmospheric pressure; and the 
reaction mixture was stirred overnight. After the 

20 reaction system was purged with nitrogen, the catalyst 

was filtered out, and washed with methanol; the 
solvent, together with the filtrate and the washing 
solution, was distilled off; and the residue was dried 
under reduced pressure to yield. the title compound (922 

25 mg, 6.44 mmol, quantitative) as pale gray crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.18 (6H, s) , 1.26-1.42 
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(3H, m) , 1.74-1.80 (2H, m) , 2.57-2.64 (2H, m) , 3.14- 
3.22 (2H, m) , 3.48 (1H, s) . 
Example 4 3 

5- (2- ( ( (4- (3-Methylcarbamoylpropyl) piperidin-1- 
5 yl) carbonyl) amino) pyridin-4-yloxy ) -IH-indole-l- 

carboxylic acid methylamide 

[0236] 4- (1- ( (4- (l-Methylcarbamoyl-lH-indol-5- 

yloxy) pyri.din-2-yl) aminocarbonyl ) piper idin- 4 -yl ) butyric 

acid (170 mg, 0.35 mmol) was dissolved in N,N- 

10 dimethylformamide (7.0 ml); methylamine hydrochloride 

(48 mg, 0.71 mmol), benzotriazol-l-yloxy- 

tris (dimethylamino) phosphonium hexaf luorophosphate (314 
mg, 0.71 mmol) and triethylamine (0.35 ml) were added 
thereto; and the reaction mixture was stirred at room 

15 temperature for 2 hours. The reaction mixture was 

partitioned between ethyl acetate and water. The 
organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 

20 gel column chromatography (Fuji Silysia NH silica gel, 

hexane-ethyl acetate-methanol system) . After a small 
amount of acetone and ethyl acetate were added to the 
obtained amorphous solid; this solution was diluted 
with diethyl ether; and the solid portion was filtered 

25 off, washed with diethyl ether, and dried under 

aeration to yield the title compound (30 mg, 0.061 mmol, 
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10 



17%) as a colorless amorphous solid. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87-1.00 (2H, m) , 
1.13 (2H, m), 1.33 (1H, m) , 1.46 (2H, m) , 1.57 (2H, m) , 
1.99 (2H, t, J=7.4 Hz), 2.52 (3H, d, J=4.4 Hz), 2.65 
(2H, m), 2.83 (3H, d, J=4 . 0 Hz), 4.03 (2H, m) , 6.53 (1H, 
d, J=6.0 Hz), 6.67 (1H, d, J=3.4 Hz), 7.03 (1H, d, 
J=9.0 Hz), 7.31 (1H, s), 7.35 (1H, s), 7.66 (1H, m) , 
7.87 (1H, d, J=3.4 Hz), 8.06 (1H, d, J=4.0 Hz), 8.16 
(1H, d, J=4.0 Hz), 8.27 (1H, d, J=9.0 Hz), 9.05 (1H, s) . 



[0237] The starting materials were synthesized as 
follows . 

Production example 43-1 

tert-Butyl 4- (3-ethoxycarbonylpropyl) piperidine-1- 

15 carboxylate 

tert-Butyl 4- (2- (toluene-4- 

sulf onyloxy) ethyl) piperidine-l-carboxylate (7 . 55 g, 
19.7 mmol, CAS No. 89151-45-1) as described in WO 
02/32872 was dissolved in ethanol; diethyl malonate 

20 (3.3 ml, 21.3 mmol) and sodium ethoxide (1.45 g, 21.3 

mmol) were added; and the reaction mixture was heated 
to reflux under nitrogen atmosphere for 2.5 hours. 
After naturally cooled to room temperature, the 
saturated aqueous solution of ammonium chloride was 

25 added; this was subjected to extraction with ethyl 

acetate, washed with brine, dried over anhydrous 
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magnesium sulfate, and concentrated under reduced 
pressure. After the residue was dissolved in dimethyl 
sulfoxide (20 ml); lithium chloride (1.7 g, 40 mmol) 
and water (0.36 ml, 20 mmol) were added; and the 
5 reaction mixture was stirred at 185 °C for 1.5 hours 

and further stirred at 195 °C for 2 hours. After 
naturally cooled to room temperature, the reaction 
mixture was partitioned between ethyl acetate-brine. 
The organic layer was washed with brine, dried, over 

10 anhydrous magnesium sulfate, and concentrated under 

reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia BW-300, hexane- 
ethyl acetate system) to yield the title compound (2.60 
g, 8.7 mmol, 43%) as a pale yellow oil. 

15 X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.02-1.13 (2H, m) , 

1.23-1.29 (5H, m) , 1.39 (1H, m) , 1.45 (9H, s), 1.62- 
1.69 (4H, m), 2.29 (2H, t, J=7 . 4 Hz), 2.67 (2H, m) , 
4.07 (2H, m) , 4.13 (2H, q, J=7 . 2 Hz). 

20 Production example 43-2 

Ethyl 4- (piperidin-4-yl) butyrate 

[0238] tert-Butyl 4- ( 3-ethoxycarbonylpropyl ) piperidine- 
1-carboxylate (1.2 g, 4.0 mmol, Production example 43- 
1) was dissolved in trif luoroacetic acid (30 ml), and 
25 the reaction mixture was stirred at room temperature 

for 20 minutes. This was concentrated under reduced 
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pressure, and was further azeotropically distilled with 
toluene- The obtained residue was partitioned between 
ethyl acetate and a saturated aqueous solution of 
sodium hydrogencarbonate . The organic layer was dried 
5 over anhydrous magnesium sulfate. In addition, the 

aqueous layer was concentrated under reduced pressure 
to dryness; the obtained solid was suspended in 
tetrahydrofuran; insoluble portion were filtered off, 
and this solution was added to the previously obtained 
10 organic layer. This was purified by silica gel column 

chromatography (Fuji Silysia NH, hexane-ethyl acetate- 
methanol system) to yield the title compound (1.15g, 
quantitative) as a yellow oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (3H, m) , 1.28-1.37 
15 (2H, m) , 1.40-1.52 (3H, m) , 1.64 (2H, m) , 1.86 (2H, m) , 

2.29 (2H, t, J=7.4 Hz), 2.82 (2H, m) , 3.35 (2H, m) , 
4.13 (2H, m) . 



Production example 43-3 
2 0 5- (2- ( ( (4- (3-Ethoxycarbonylpropyl) piper idin-1- 

yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid methylamide 

[0239] Ethyl 4- (piperidin-4-yl) butyrate (650 mg, 2.0 
mmol, Production example 43-2) was suspended in N,N- 
2 5 dimethylformamide (3.35 ml); phenyl N-(4-(l- 

(methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
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(phenoxycarbonyl) carbamate (350 mg, 0.67 mmol, 
Production example 5-2) was added; and the reaction 
mixture was stirred at room temperature for 1 hour. 
The reaction mixture was partitioned between ethyl 
5 acetate and water. The organic layer was dried over 

anhydrous magnesium sulfate, concentrated under reduced 
pressure. The residue was purified by silica gel 
column chromatography (Fuji Silysia BW-300, hexane- 
ethyl acetate-methanol system) to yield the title 

10 compound (271 mg, 0.54 mmol, 80%) as a pale yellow oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.05-1.16 (2H, m) , 
1.22-1.28 (5H, m) , 1.43 (1H, m) , 1.62 (2H, m) , 1.71 (2H, 
m), 2.27 (2H, t, J=7 . 4 Hz), 2.80 (2H, m) , 2.95 (3H, d, 
J=4.4 Hz), 3.99 (2H, m) , 4.12 (2H, q, J=7.2 Hz), 6.09 

15 (1H, d, J=4.4 HZ), 6.46 (1H, d, J=3 . 4 Hz), 6.58 (1H, dd, 

J=2.0, 5.6 Hz), 7.04 (1H, dd, J=2.0, 8.8 Hz), 7.24 (1H, 
s), 7.28 (1H, d, J=2.0 Hz), 7.32 (1H, d, J=3.4 Hz), 
7.54 (1H, d, J=2.0 Hz), 8.03 (1H, d, J=5.6 Hz), 8.20 
(1H, d, J=8.8 Hz) . 

20 

Production example 43-4 

4 - (1- ( (4- ( l-Methylcarbamoyl-lH-indol-5-yloxy ) pyridin-2- 
yl) aminocarbonyl ) piperidin-4-yl) butyric acid 
[0240] 5- (2- ( (4- (3-Ethoxycarbonylpropyl)piperidin-l- 
25 yl) carbonyl) amino) pyridin-4-yloxy ) -lH-indole-1- 

carboxylic acid methylamide (271 mg, 0.54 mmol, 
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Production example 43-3) was dissolved in 
tetrahydrofuran (3.0 ml) and methanol (1.5 ml); 4N 
lithium hydroxide (0.54 ml) was added; and the reaction 
mixture was stirred at room temperature for 3.5 hours. 
5 IN hydrochloric acid (2.2 ml) was added thereto while 

the stirred at room temperature. After the 

precipitated crystals were filtered off, the crystals 
were washed with water and diethyl ether sequentially, 
and dried under aeration to yield the title compound 
10 (170 mg, 0.35 mmol, 66%) as colorless crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.93 (2H, m) , 1.16 

(2H, m) , 1.36 (1H, m) , 1.47 (2H, m) , 1.58 (2H, m) , 2.15 

(2H, t, J=7.4 Hz), 2.66 (2H, m) , 2.83 (3H, d, J=4.2 Hz), 
4.02 (2H, m) , 6.53 (1H, d, J=6.0 Hz), 6.67 (1H, d, 
15 J=3.4 Hz), 7.03 (1H, d, J=9.2 Hz), 7.31 (1H, s) , 7.35 

(1H, s), 7.86 (1H, d, J=3.4 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.15 (1H, d, J=4.2 Hz), 8.27 (1H, d, J=9.2 Hz), 9.02 

(1H, s) . 

20 Example 44 

5- (2- ( ( (4- (3-Carbamoylpropyl) piperidin-1- 

yl) carbonyl) amino) pyridin-4-yloxy ) - 1H- indole -1- 

carboxylic acid methylamide 

[0241] 4- (Piperidin-4-yl) butanamide (547 mg, 1.41 mmol) 
25 was dissolved in N, N-dimethylf ormamide (3 ml); phenyl 

N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) -2- E C 3 



U.S. S.N. 10/651,496 
3693142vl 



191 of 466 



2003946-0058 



FP03-0088-01 



pyridyl) -N- (phenoxycarbonyl ) carbamate (210 mg, 0.402 




mmol, the product of Production example 5-2) was added 
thereto; and the reaction mixture was stirred at room 
temperature for 1.5 hour. The reaction mixture was 
5 partitioned between ethyl acetate and water; the 

organic layer was dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure; and 
the residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate-methanol 

10 system) . The obtained amorphous solid was crystallized 

by adding diethyl ether. After addition of a small 
amount of ethanol to make a suspension, this was 
diluted with hexane. After separation by filtration to 
obtain crystals, these were rinsed with diethyl ether 

15 and dried under aeration. Thus, the title compound was 

obtained as colorless crystals (157 mg, 0.328 mmol, 
81.7%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87-1.00 (2H, m) , 
1.10-1.16 (2H, m) , 1.35 (1H, m) , 1.42-1.50 (2H, m) , 

20 1.58 (2H, m) , 1.98 (2H, t, J=7 . 4 Hz), 2.65 (2H, m) , 

2.83 (3H, d, J=4.0 Hz), 4.03 (2H, m) , 6.53 (1H, dd, 
J=2.0, 5.6 Hz), 6.67 (2H, m) , 7.03 (1H, dd, J=2.0, 9.0 
Hz), 7.20 (1H, s), 7.31 (1H, d, J=2 . 0 Hz), 7.35 (1H, d, 
J=2.0 Hz), 7.87 (1H, d, J=3.2 Hz), 8.06 (1H, d, J=5 . 6 

25 Hz), 8.16(1H, m) , 8.28 (1H, d, J=9.0 Hz), 9.05 (1H, s). 
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[0242] The starting materials were synthesized as 
follows . 

Production example 44-1 

tert-Butyl 4- ( 3-carbamoylpropyl ) piperidine-1- 

carboxylate 

tert-Butyl 4- ( 3-ethoxycarbonylpropyl ) piperidine- 
1-carboxylate (0.60 g, 2.0 mmol, the product of 
Production example 43-1) and formamide (0.27 ml, 6.7 
mmol) were dissolved in N, N-dimethylf ormamide (1.0 ml); 
sodium ethoxide (0.095 g, 1.4 mmol) was added thereto 
while stirred and heated at 100 °C; the reaction 
mixture was stirred for 2 hours under nitrogen 
atmosphere. After cooled to room temperature, the 
reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate, and then the 
solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography 
(eluent; hexane-ethyl acetate = 95:5 to 85:15). The 
title compound was obtained as a colorless oil (0.38 g, 
1 . 4 mmol, 70%) . 

1 H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 1.03-1.14 (2H, m) , 
1.26-1.3M2H, m) , 1.35-1.45 (1H, m) , 1.46 (9H, s), 
1.63-1.71 (4H, m), 2.22 (2H, t, J=7 . 6 Hz), 2.67 (2H, m) , 
4.07 (2H, brs), 5.30 (1H, brs), 5.39 (1H, brs). 
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Production example 44-2 

4- (Piperidin-4-yl) butanamide 

[0243] tert-Butyl 4- (3-carbamoylpropyl)piperidine-l- 

carboxylate (0.38 g, 1.4 mmol, Production example 44-1) 
was dissolved in trif luoroacetic acid (2 ml) and the 
reaction mixture was stirred at room temperature for 20 
minutes. The reaction mixture was concentrated under 
reduced pressure and then azeotropically distilled with 
toluene. The residue was partitioned between 

tetrahydrof uran and a saturated aqueous solution of 
sodium hydrogencarbonate; and the organic layer was 
dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure; and the residue was purified by 
silica gel chromatography (Fuji Silysia NH, ethyl 
acetate-methanol system) to yield the title compound 
(0.55 g, quantitative) as pale yellow oil. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.90-1.01 (2H, m) , 
1.09-1.15 (2H, m), 1.26 (1H, m) , 1.45 (2H, m) , 1.55 (2H, 
m), 1.98 (2H, t, J=7.4 Hz), 2 43 (2H, m) , 2.91 (2H, m) , 
6.65 (1H, s) , 7.20 (1H, s) . 

Example 45 

5- (2- ( (4-Pyrrolidin-l-yl) carbonyl ) piper idin-1- 
yl) carbonylamino) pyridin-4-yloxy) -lH-indole-1- 
carboxylic acid methylamide 

[0244] Similarly to Example 5, the title compound (134 
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mg, 0.273 mmol, 91%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(157 mg, 0.300 mmol) synthesized in Production example 
5-2 and (piperidin-4-yl) - (pyrrolidin-l-yl ) methanone 
(328 mg, 1.50 mmol) obtained from N- 
benzyloxycarbonylisonipecotic acid and pyrrolidine by 
the method similar to Example 21. 

X H NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.35-1.48 (2H, m) , 
1.56-1.65 (2H, m), 1.71-1.80 (2H, m) , 1.82-1.91 (2H, m) , 
2.61 (1H, m) , 2.73-2.84 (2H, m) , 2.85 (3H, d, J=4.4 Hz), 
3.22-3.28 (2H, m) , 3.44-3.50 (2H, m) , 4.04-4.12 (2H, m) , 
6.56 (1H, d, J=6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 7.06 
(1H, dd, J=2.4, 9.2 Hz), 7.34 (1H, s), 7.38 (1H, d, . 
J=2.4 Hz), 7.89 (1H, d, J=3 . 6 Hz), 8.09 (1H, d, J=6.0 
Hz) 8.18 (1H, q, J=4 . 4 Hz), 8.30 (1H, d, J=9.2 Hz), 
9.16 (1H, s) . 

Example 4 6 



Nl -Methyl- 5- (2- ( ( (4- (pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide . 




[0245] Similarly to Example 27, the title compound 
(88.5 mg, 0.19 mmol, 63.8%) was obtained as white 
crystals from phenyl N- (4- (1- (methylamino) carbonyl-lH- 
5-indolyl) oxy-2-pyridyl) carbamate (121 mg, 0.30 mmol, 
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Production example 2 9-1) and 4- (1- 

pyrrolidinyl) piperidine. 



Phenyl Nl-methyl-5- (2- ( ( (4- (pyrrolidin-1- 

yl)piperidin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide may be synthesized by the following 
methods . 

Phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(12.1 g, 23.2 mmol) synthesized in Production example 
5-2 was dissolved in dimethylf ormamide (150 ml); 4-(l- £T6>5 
pyrrolidinyl) piperidine (14.4 g, 93.3 mmol) was added 



thereto; and the reaction mixture was stirred at room 
temperature for 16 hours. The reaction mixture was 
partitioned between ethyl acetate and water. The 

15 organic layer was washed with brine and concentrated to 

about 100 ml. The residue was allowed to be kept cool 
at 5 °C for overnight to precipitate crystals. The 
crystals were filtered off, washed with ethyl acetate 
to yield the title compound (7.8 g, 16.9 mmol, 73%) as 

20 white crystals. 

l R NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.33 (2H, m) , 
1.60-1.70 (4H, m), 1.70-1.80 (2H, m) , 2.40-2.60 (5H, m) , 
2.77-2.84 (5H, m) , 3.90-4.00 (2H, m) , 6.54 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz) 7.03 (1H, dd, 

25 J=2.4, 8.8 Hz), 7.31 (1H, s), 7.35 (1H, d, J=2 . 4 Hz), 

7.87 (1H, d, J=3.6 Hz), 8.06 (1H, d. J=5.6 Hz), 8.16 
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(1H, m) , 8.28 (1H, d, J=8.8 Hz), 9.11 (1H, s). 
Example 47 

Nl-Methyl-5- (2 - ( ( (4- (piperidin-l-yl) piperidin-1- 
5 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide 

[0246] Similarly to Example 27, the title compound 
(94.6 mg, 0.20 mmol, 66.2%) as white crystals was 
obtained from phenyl N- (4- (1- (methylamino) carbonyl-lH- 
10 5-indolyl) oxy-2-pyridyl ) carbamate (121 mg, 0.30 mmol, 

Production example 29-1) and 4-piperidinopiperidine . 

Nl-Methyl-5- (2- ( ( (4- (piperidin-l-yl ) piperidin-l- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide may be prepared by the following 

15 methods. 

Phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate 
(15.5 g, 29.7 mmol) synthesized in Production example 
5-2 was dissolved in dimethylf ormamide (180 ml); 4- 

20 piperidinopiperidine (20.0 g, 119 mmol) was added 

thereto; and the reaction mixture was stirred at room 
temperature for 9 hours. The reaction mixture was 
partitioned between ethyl acetate and water. The 
organic layer was washed with brine and concentrated to 

25 about 100 ml. The residue was allowed to be kept cool 

at 5 °C overnight to precipitate crystals. The 
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crystals were filtered off and washed with ethyl 
acetate to yield the title compound (4.0 g, 8.4 mmol, 
28%) as white crystals. 

X H NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.65 (10H, m) , 
5 2.31-2.40 (5H, m) , 2.66 (2H, m) , 2.83 (3H, d, J=4.4 Hz), 

4.08 (2H, m) , 6.53 (1H, dd, J-2.4, 5.6 Hz), 6.67 (1H, d, 
J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.31 (1H, d, 
J=2.4 Hz), 7.35 (1H, d, J=2 . 4 Hz), 7.87 . (1H, d, J=3 . 6 
Hz), 8.06 (1H, d, J=5.6 Hz), 8.16 (1H, q, J=4 . 4 Hz), 
10 8.28 (1H, d, J=8.8 Hz), 9.09 (1H, s) . 



Example 4 8 



"1 



Nl-Methyl-5- (2- ( ( 4-ethylpiperazin-l-yl ) carbonyl) amino- 
4-pyridyl) oxy-lH-l-indolecarboxamide 
15 [0247] Similarly to Example 27, the title compound 

(73.2 mg, 0.17 mmol, 57.8%) was obtained as white 
powder from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 
indolyl ) oxy-2-pyridyl ) carbamate (121 mg, 0.30 mmol, 
Production example 29-1) and .1-ethylpiperazine . 
20 2 H NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.97 (3H, t, J=7 . 2 

Hz), 2.25-2.32 (6H, m) , 2.83 (3H, d, J=4.0 Hz), 3.20- 
3.40 (4H, m) , 6.55 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, 
J=3.6 Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.31 (1H, d, 
J=2.4 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.87 (1H, d, J=3.6 
25 Hz), 8.07 (1H, d, J=5 . 6 Hz), 8.16 (1H, q, J=4 . 0 Hz), 

8.28 (1H, d, J=8.8 Hz), 9.13 (1H, s). 
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Example 4 9 



Nl-Methyl-5- (2- ( (4- (2-hydroxyethyl ) piperazin-1- 

yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide 



5 [0248] Similarly to Example 27, the title compound 

(97.6 mg, 0.22 mmol, 59.7%) was obtained as pale pink 
powder from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate (150 mg, 0.37 mmol, 
Production example 29-1) and l-(2- 

10 hydroxyethyl) piperazine . 

X R NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.30-2.40 (6H, m) , 
2.83 (3H, d, J=4.0 Hz), 3.20-3.40 (4H, m) , 3.46 (2H, m) , 
4.39 (1H, t, J=5.6 Hz), 6.55 (1H, dd, J=2.4, 5.6 Hz), 
6.67 (1H, d, J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 

15 7.31 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=2 . 4 Hz), 7.87 

(1H, d, J=3. 6 Hz), 8.06 (1H, d, J=5 . 6 Hz), 8.16 (1H, q, 
J=4.0 Hz), 8.27 (1H, d, J=8 . 8 Hz), 9.12 (1H, s). 



Eg? 



Example 50 
2 0 Nl-Methyl-5- (2- ( (3- 

methylsulf onylpropylamino) carbonyl) amino-4-pyridyl ) - 
oxy-lH-l-indolecarboxamide 

[0249] Similarly to Example 28, the title compound 
(166.8 mg, 0.37 mmol, 70.5%) was obtained as white 
25 crystals from Nl-methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide (150 mg, 0.53 mmol, Production 
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10 



example 5-1) and 3-methylsulf onylpropylamine 

hydrochloride (410 mg, 2.36 itvmol) . 

X H NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.70-1. 90 (2H, m) , 
2.83 (3H, d, J=4.4 Hz), 2.94 (3H, s), 3.04-3.09 (2H, m) , 
3.17-3.24 (2H, m) , 6.52 (1H, dd, J=2.4, 5.6 Hz), 6.67 
(1H, d, J=3.6 Hz), 6.86 (1H, s), 7.03 (1H, dd, J=2.4, 
8.8 Hz), 7.36 (1H, s), 7.87 (1H, d, J=3 . 6 Hz), 8.03 (1H, 
d, J=5.6 Hz), 8.10-8.17 (2H, m) , 8.28 (1H, d, J=8 . 8 Hz), 
9.07 (1H, s) . 

Example 51 

Nl-Methyl-5- (2- ( (4- (2-dimethylaminoacetyl) piperazin-1- 
yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide 
[0250] Similarly to Example 28, the title compound 
15 (189.8 mg, 0.40 mmol, 74.5%) was obtained as white 

powder from Nl-methyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (150 mg, 0.53 mmol, Production 
example 5-1) and 1- ( 2-dimethylaminoacetyl ) piperazine 
(500 mg, 2 . 92 mmol) . 
20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.14 (6H, s), 3.04 

(3H, d, J=4.0 Hz), 3.29 (2H, s), 3.20-3.49 (8H, m) , 
6.56 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 
7.03 (1H, dd, J=2.4, 8.8 Hz) 7.30 (1H, d, J=2 . 4 Hz), 
7.36 (1H, d, J= 2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.08 
25 (1H, d, J=5.6 Hz), 8.16 (1H, q, J=4.0 Hz), 8.28 (1H, d, 

J=8.8 Hz) , 9.24 (1H, s) . 
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[0251] 1- (2-Dimethylaminoacetyl) piperazine was prepared 
by the following methods. 
Production example 51-1 

Benzyl 4- ( 2 -dime thyaminoacetyl ) piperazine- 1-carboxylate 
Benzyl piperazine-l-carbamate (2.203 g, 10.0 
mmol) was dissolved in tetrahydrof uran (50 ml) ; 2- 
dimethylaminoacetic acid (1.24 g, 12.0 mmol) , 1-ethyl- 
3- (3-dimethylaminopropyl) carbodiimide 

hydrochloride (2 . 30 g, 12.0 mmol), 1-hydroxy-lH- 
benzotriazole monohydrate (1.84 g, 12.0 mmol) and 
triethylamine (3.35 ml, 24.0 mmol) were added thereto; 
and the reaction mixture was stirred at room 
temperature for 7 hours. The reaction mixture was 
partitioned between ethyl acetate and a saturated 
aqueous solution of sodium hydrogencarbonate . The 
organic layer was washed with a saturated aqueous 
solution of sodium hydrogencarbonate, water and brine, 
dried over anhydrous sodium sulfate, and the residue 
was purified by NH silica gel column chromatography 
(eluent; ethyl acetate: hexane =3: 1) to yield the 
title compound (954 mg, 3.12 mmol, 31.2%) as a 
colorless oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 2.26 (6H, s) , 3.11 (2H, 
s), 3.45-3.65 (8H, m) , 5.15 (2H, s), 7.32-7.38 (5H, m) . 
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Production example 51-2 

1- (2-Dimethylaminoacetyl) piperazine 

[0252] Benzyl 4- ( 2 -dimethyaminoacetyl) piperazine- 1- 

carbamate (954 mg, 3.12 mmol) synthesized in Production 
5 example 51-1 was dissolved in methanol (50 ml) under 

nitrogen atmosphere; 10% palladium on carbon (50% wet, 
665 mg) was added thereto; the reaction system was 
purged with hydrogen at atmospheric pressure; and the 
reaction mixture was stirred overnight- After the 

10 reaction system was purged with nitrogen, the catalyst 

was filtered out, and washed with methanol. The 
solvent, together with the filtrate and washing 
solution, was distilled off, and the residue was dried 
under reduced pressure to yield the title compound (508 

15 mg, 2.97 mmol, 95.0%) as a colorless oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 2.28 (6H, s), 2.80- 
2.88 (4H, m) , 3.11 (2H, s), 3.52-3.62 (4H, m) . 



Example 52 



2 0 Nl-Methyl-5- (2- ( ( 4-cyclohexylpiperazin-l- 

yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide 



r 



[0253] Similarly to Example 27, the title compound 
(121.3 mg, 0.25 mmol, 68.2%) was obtained as white 
crystals from phenyl N- (4- (1-methylamino) carbonyl-lH-5- 
25 indolyl) oxy-2-pyridyl ) carbamate (150 mg, 0.37 mmol, 

Production example 29-1) and 1-cyclohexylpiperazine . 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.00-1.20 (6H, m) , 
1.53 (2H, m) , 1.60-1 . 80 (4H, m) , 2.19 (2H, m) , 2.30- 
2.45 (5H, -m), 2.83 (3H, d, J=4 . 0 Hz), 6.54 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 7.03 (1H, dd, 
J=2.4, 8.8 Hz), 7.31 (1H, d, J=2 . 4 Hz), 7.35 (1H, d, 
J=2.4 Hz), 7.87 (1H, d, J=3 . 6 Hz), 8.06 (1H, d, J=5.6 
Hz), 8.16 (1H, q, J=4 . 0 Hz), 8.27 (1H, d, J=8 . 8 Hz), 
9.09 (1H, s). 

Example 53 . 

N4- (4- ( 1- (Methylamino) carbonyl-lH-5-indolyl ) oxy-2- 
pyridyl ) -4-morpholinecarboxamide 

[0254] Similarly to Example 27, the title compound 
(58.6 mg, 0.15 mmol, 49.4%) was obtained as white 
powder from phenyl N- (4- (( 1- ( (methylamino) carbonyl) -1H- 
5-indolyl) oxy-2-pyridyl) carbamate (121 mg, 0.30 mmol, 
Production example 29-1) and morpholine. 

N4- (4- (1- (Methylamino) carbonyl-lH-5-indolyl) - 
oxy-2-pyridyl) -4-morpholinecarboxamide may be prepared 
by the following methods. 

Phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate (20 
g, 38 mmol) synthesized in Production example 5-2 was 
dissolved in N, N-dimethylf ormamide (190 ml); morpholine 
(13.3 mg,. 153 mmol) was added thereto; and the reaction 
system was stirred at room temperature for 9 hours. 
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The reaction mixture was partitioned between ethyl 
acetate and water; and the organic layer was washed 
with brine, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The obtained 
5 residue was dissolved in ethyl acetate and a small 

amount of tetrahydrof uran; this suspension was 
filtrated with silica gel; and ethyl acetate and three 
different ratio of solvent mixtures of ethyl acetate: 
methanol = 20: 1, 10: 1, and 5: 1 were eluted through 

10 the gel. The filtrate was concentrated under reduced 

pressure. The residue was dissolved in diethyl ether 
(40 ml); hexane (200 ml) was added thereto; and 
precipitated insoluble syrupy portion was removed from 
the solution; and the resultant solution was 

15 concentrated again under reduced pressure. The residue 

was dissolved in ethyl acetate (300 ml) and was allowed 
to stand at room temperature. After the crystals were 
precipitated, the crystals were filtered off, washed 
with ethyl acetate, and dried to yield the crude 

20 crystals of the title compound (10.3 g) . 9 g of this 

crude crystals was suspended in a mixture of 
tetrahydrofuran (3 ml) and N, N-dimethylf ormamide (3 ml 
each); this suspension was diluted with ethanol (60 
ml); and the crystals were filtered off, washed with 

25 ethanol and dried to yield the title compound as 

colorless crystals (7.70 g, 19 mmol) . 



U.S. S.N. 10/651,496 204 Of 466 2003946-0058 

3693142vl 



FP03-0088-01 



1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.83 (3H, d, J=4.4 
Hz), 3.34-3.38 (4H, m) , 3.50-3.53 (4H, m) , 6.56 (1H, dd. 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.04 (1H, dd, 
J=2.4, 8.8 Hz), 7.31 (1H, d, J=2.4 Hz), 7.36 (1H, d, 
5 J=2.4 Hz), 7.87 (1H, d, J=3 . 6 Hz), 8.08 (1H, d, J=5.6 

Hz), 8.17 (1H, q, J=4 . 4 Hz), 8.28 (1H, d, J=8 . 8 Hz), 
9.19 (1H, s) . 

Example 54 

10 Nl-Methyl-5- (2- ( (1, l-dioxothioirtorpholin-4- 

ylcarbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 

[0255] Phenyl N- (4- (1- (methylamino) carbonyl -lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

15 (150 mg, 0.278 mmol, Production example 5-2) was 

dissolved in N, N-dimethylf ormamide (1.5 ml); 5N aqueous 
solution of sodium hydroxide (0.29 ml) and 1,1- 
dioxothiomorpholine hydrochloride (24 6 mg, 1.44 mmol) 
were added thereto; and the reaction mixture was 

20 stirred at room temperature for 5 hours. The reaction 

mixture was partitioned between ethyl acetate and water. 
The organic layer was dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The 
residue was purified by silica gel column 

25 chromatography (Fuji Silysia BW-300, ethyl acetate) . 

Diethyl ether was added to this to allow to 
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crystallize; and the crystals were filtered off, washed 
with diethyl ether, and dried under aeration to yield 
the title compound as colorless crystals (100 mg, 0.226 
mmol, 78 . 5%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.83 (3H, d, J=3.6 
Hz), 3.10 (4H, m) , 3.81 (4H, m) , 6.57 (1H, dd, J=1.2, 
5.6 Hz), 6.67 (1H, d, J-3.2 Hz), 7.03 (1H, dd, J=2.0, 
9.2 Hz), 7.32 (1H, m) , 7.36 (1H, d, J=2.0 Hz), 7.87 (1H, 
d, J=3.2 Hz), 8.09 (1H, d, J=5 . 6 Hz), 8.16 (1H, d, 
J=3.6 Hz), 8.28 (1H, d, J=9.2 Hz), 9.54 (1H, s). 

[0256] The starting material was synthesized by the 
following methods. 
Production examples 54-1 

tert-Butyl thiomorpholine-4-carboxylate 

Thiomorpholine (5.0 ml, 53 mmol) was dissolved 
in tetrahydrof uran (200 ml); triethylamine (8.1 ml, 58 
mmol) was added thereto; and the reaction mixture was 
stirred at room temperature. tert-Butoxycarbonyl 
dicarbonate (13.3 ml, 58 mmol) was added thereto and 
the reaction mixture was stirred at room temperature 
for 10 hours. The reaction mixture was concentrated 
under reduced pressure; and the residue was purified by 
silica gel column (eluent; hexane: ethyl acetate = from 
80: 20, 75: 25 to 70: 30) to yield the title compound 
as colorless crystals (10.4 g, 51 mmol). 
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1 H-NMR Spectrum (CDC1 3 ) 5 (ppm): 1.46 (9H, s), 2.57 (4H, 
m) , 3. 69 (4H, m) . 

Production example 54-2 
5 tert-Butyl 1, l-dioxothiomorpholine-4-carboxylate 

[0257] tert-Butyl thiomorpholine-4-carboxylate (1.91 g, 
9.42 mmol) was dissolved in dichloromethane (50 ml); m- 
chloroperbenzoic acid (5.0 g, 19 mmol) was gradually 
added while cooled with ice bath, stirred, and under 

10 nitrogen atmosphere; and the reaction mixture was 

stirred at room temperature for 12 hours. After 
addition of a saturated aqueous solution of sodium 
thiosulfate, the reaction mixture was kept stirred for 
a while; and this was subjected to extraction with 

15 ethyl acetate, washed with brine, dried over anhydrous 

sodium sulfate, and concentrated under reduced pressure. 
Triethylamine (8.1 ml, 58 mmol) were added to the 
obtained crystals; and the reaction mixture was stirred 
at room temperature. tert-Butoxycarbonyl dicarbonate 

20 (13.3 ml, 58 mmol) was added thereto; and the reaction 

mixture was stirred at room temperature for 10 hours. 
The reaction mixture was concentrated under reduced 
pressure; and the obtained crystals were suspended with 
a solvent mixture of diethyl ether: ethanol =10: 1, 

25 filtered off, washed with diethyl ether and dried under 

aeration to yield the title compound as colorless 
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crystals (2.03 g, 8.63 mmol, 91.6%). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.40 (9H, s), 3.09 
(4H, t, J=5.2 Hz), 3.72 (4H, t, J=5.2 Hz). 



5 Production example 54-3 

Thioirtorpholine 1/1-dioxide monohydrochloride 

[0258] tert-Butyl 1, l-dioxothiomorpholine-4-carboxylate 

(2.03 g, 8.63 mmol) was dissolved in a mixture of 

hydrochloric acid-methanol 10 (20 ml, purchased from ^^=.£"^2. 

10 Tokyo Kasei Kogyo Co., Ltd) and tetrahydrof uran (20 

ml); hydrochloric acid (4.0 ml) was added thereto 
during stirring at room temperature; and the reaction 
mixture was stirred at room temperature for 3 hours. 
The reaction mixture was concentrated; methanol (20 ml), 

15 tetrahydrofuran (20 ml) and hydrochloric acid (4.0 ml) 

were added to the obtained crystals. Furthermore, 
water (10 ml) was added to this solution to perfectly 
dissolve the crystals; and this solution was stirred at 
room temperature for 1 hour. The solvent was 

20 concentrated under reduced pressure; and the obtained 

crystals were suspended in methanol, filtered off, 
washed with methanol, and dried under aeration to yield 
the title compound as colorless crystals (1.49 g, 8.65 
mmol, quantitative) . 

25 1 H~NMR Spectrum (DMSO-d 6 ) 5 (ppm): 3.54 (8H, m) , 9.83 

(2H, brs) . 
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Example 55 

5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 
ylethyl ) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
5 acid ethylamide 

[0259] Similarly to Example 5, the title compound (118 
mg, 0.246 mmol, 82%) was obtained as white crystals 
from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyloxy-2-pyridyl) -N- (phenoxycarbonyl ) carbamate (161 
10 mg, 0.300 mmol), and (2R) -2-amino-3-hydroxy-l- 

(pyrrolidin-l-yl) propan-l-one (265 mg, 1.67 mmol) 
obtained by the method similar to Example 21 from (2R)- 
2-benzyloxycarbonylamino-3-hydroxypropionic acid and 
pyrrolidine. 

15 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.19 (3H, t, J=7 . 2 

Hz), 1.70-1.90 (4H, m) , 3.20-3.60 (8H, m) , 4.54 (1H, m) , 
4.98 (1H, brs), 6.55 (1H, d, J=6.0 Hz), 6.69 (1H, d, 
J=3.6 Hz), 6.97 (1H, s) , 7.05 (1H, dd, J=2.4, 8.8 Hz), 
7.39 (1H, d, J=2.4 Hz), 7.92 (1H, d, J=3.6 Hz), 8.05 

20 (1H, d, J=6.0 Hz), 8.08-8.28 (2H, m) , 8.30 (1H, d, 

J=8. 8 Hz) , 9.21 (1H, s) . 

[0260] The starting material was synthesized as follows. 
Production example 55-1 
2 5 Phenyl N- (4 - (1- (ethylamino) carbonyl-lH-5-indolyloxy ) -2- 

pyridyl) -N- (phenoxycarbonyl) carbamate 
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The reaction similar to Production example 5-2 
was performed by using Nl-ethyl-5- (2-aminopyridin-4- 
yloxy) -lH-indolecarboxamide (2.9 g, 9.9 mmol, 
Production example 27-1), tetrahydrof uran, 

5 triethylamine and phenyl chlorof ormate; the extraction 

and washing was performed; the obtained residue was 
crystallized by addition of a solvent mixture of 
diethyl ether: hexane =1: 1; and the obtained crystals 
were filtered off, washed with diethyl ether, and dried 
10 under aeration to yield the title compound as pale pink 

crystals (3.7 g, 6.9 mmol, 70%). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 
Hz), 3.29 (2H, m) , 6.66 (1H, d, J=3.4 Hz), 6.96 (1H, dd, 
J=2.0, 5.8 Hz), 7.09 (1H, dd, J=2.0, 8.0 Hz), 7.17 (4H, 
15 d, J=8.0 Hz), 7.29 (2H, d, J=8 . 0 Hz), 7.41-7.44 (5H, m) , 

7.51 (1H, d. J=2.0 Hz), 7.92 (1H, d, J=3.4 Hz), 8.22 
(1H, m) , 8.31 (1H, d, J=8.8 Hz), 8.42 (1H, d, J=5 . 8 Hz). 

Example 56 

2 0 5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 

ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid ethylamide 

[0261] Similarly to Example 5, the title compound (132 
mg, 0.275 mmol, 92%) was obtained as white crystals 
25 from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
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(161 mg, 0.300 mmol) synthesized in Production example 
55-1 and (2S) -2 -amino- 3- hydroxy- 1- (pyrrolidin-1- 

yl) propan-l-one hydrochloride (synthesized as an 
intermediate in Example 18). 

5 

Example 57 

5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid ethylamide 

10 [0262] Similarly to Example 5, the title compound (127 

mg, 0.257 mmol, 86%) was obtained as white crystals 
from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(161 mg, 0.300 mmol) and ( 2R) -2-amino-3-hydroxy-l- 

15 (piperidin-l-yl) propan-l-one (228 mg, 1.32 mmol, 

synthesized as an intermediate in Example 21) . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.19 (3H, t, J=7.2 
Hz), 1.38-1.61 (6H, m) , 3.25-3.53 (8H, m) , 4.75 (1H, m) , 
4.92 (1H, brs), 6.54 (1H, dd, J=2.4, 6.0 Hz), 6.69 (1H, 

20 d, J=3.6 Hz), 6.97 (1H, d, J=2 . 4 Hz), 7.05 (1H, dd, 

J=2.4, 9.0 Hz), 7.38 (1H, d, J=2 . 4 Hz), 7.92 (1H, d, 
J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 8.08-8.27 (2H, m) , 
8.30 (1H, d, J=9.0 Hz), 9.21 (1H, s) . 

25 Example 58 

5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 
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ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid ethylamide 

[0263] Similarly to Example 5, the title compound (54.4 
mg, 0.110 mmol, 73%) was obtained as white crystals 
from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

(80.1 mg, 0.150 mmol) synthesized in Production example 
55-1 and (2S) -2-amino-3-hydroxy-l- (piperidin-1- 

yl)propan-l-one hydrochloride (156 mg, 0.748 mmol, 
synthesized as an intermediate in Example 20) . 

Example 59 

5- (2- (3- (2- (4-Hydroxy-4-methylpiperidin-l-yl) -2- 
oxoethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid ethylamide 

[0264] The reaction similar to Example 5 was performed 
by using ( (4- ( l-ethylcarbamoyl-lH-indol-5- 

yloxy ) pyridin-2-yl) aminocarbonyl amino) acetic acid (14 9 
mg, 0.37 mmol) and 4-hydroxy-4-methylpiperidine 
monohydrochloride (68 mg, 0.45 mmol, Production example 
8-3) ; purification was performed by silica gel column 
chromatography (Fuji Silysia BW-300, eluent, ethyl 
acetate: methanol = 9:1; Fuji Silysia NH, eluent, 
ethyl acetate: methanol = 10: 1; and again Fuji Silysia 
BW-300, eluent, ethyl acetate-methanol system) ; and the 
obtained crystals were suspended in diethyl ether and 
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filtered off, washed with diethyl ether and dried under 
aeration to yield the title compound as colorless 
crystals (40 mg, 0.081 minol, 22%). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.10 (3H, s), 1.16 
5 (3H, t, J=7.2 Hz), 1.43 (4H, m) , 3.01 (2H, m) , 3.36 (2H, 

m), 3.89 (2H, m) , 3.96 (2H, d, J=4.4 Hz), 4.37 (1H, s) , 
6.52 (1H, d, J=5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.91 
(1H, s), 7.03 (1H, d, J=9.0 Hz), 7.37 (1H, s) , 7.90 (1H, 
d, J=3.6 Hz), 8.03 (1H, d, J=5.'6 Hz), 8.17 (1H, m) , 
10 8.22 (1H, m) , 8.28 (1H, d, J=9.0 Hz), 9.27 (1H, s). 



[0265] The starting material was synthesized as follows. 
Production example 59-1 

( (4- (l-Ethylcarbamoyl-lH-indol-5-yloxy) pyridin-2- 

15 yl) aminocarbonylamino) acetic acid 

Methyl aminoacetate hydrochloride (292 mg, 2.33 
mmol) was suspended in a solvent mixture of N,N- 
dimethylf ormamide (4 ml) and triethylamine (1 ml); 
phenyl N- (4- (1- (ethylamino) carbonyl-lH-5-indolyloxy ) -2- 

20 pyridyl) -N- (phenoxycarbonyl) carbamate (250 mg, 0.466 

mmol, Production example 55-1) was added thereto; and 
the reaction mixture was stirred at room temperature 
for 2 days. The reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 

25 was washed with brine, dried over anhydrous sodium 

sulfate, and concentrated under reduced pressure. The 
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obtained residue was dissolved in a solvent mixture of 
tetrahydrofuran (2 ml) and methanol (1 ml); and 4N 
aqueous solution of sodium hydroxide was added thereto 
while stirred at room temperature; and the reaction 
5 mixture was stirred for 1.5 hour at room temperature. 

After IN hydrochloric acid was added, extraction was 
performed with ethyl acetate-tetrahydrof uran, washed 
with brine, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The obtained 
10 crystals were suspended in diethyl ether, filtered off, 

washed with dimethyl ether, and dried under aeration to 
yield the title compound as colorless crystals (149 mg, 
0.375 initio 1, 80.5%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7 . 0 
15 Hz), 3.36 (2H, d, J=7 . 0 Hz), 3.81(2H, d, J=5.2 Hz), 

6.54 (1H, d, J=5.6 Hz), 6.67 (1H, d, J=3.4 Hz), 6.85 
(1H, s), 7.04 (1H, dd, J=2.0, 8.8 Hz), 7.37 (1H, d, 
J=2.0 Hz), 7.90 (1H, d, J«3 . 4 Hz), 8.05 (1H, d, J=5.6 
Hz), 8.20-8.30 (3H, m), 9.27 (1H, s) , 12.55 (1H, s). 

20 

Example 60 

Nl-Ethyl-5- (2- ( ( ( ( l-methyl-4- 

piperidyl) methyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH- 
1-indolecarboxamide 
25 [0266] Similarly to Example 27, a crude product of 

tert-butyl 4- ( ( ( ( (4- ( (1- (ethylamino) carbonyl-lH-5- 
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indolyl ) oxy) -2- 

pyridyl) amino) carbonyl) amino) methyl) piperidin-1- 
carboxylate was obtained from phenyl N-(4-(l- 
(ethylamino) carbonyl) -lH-5-indolyl) oxy) -2- 
5 pyridyl ) carbamate (150 mg, 0.36 mmol, Production 

example 27-2) and tert-butyl 4-aminomethyl-l-piperidine 
carboxylate. Trif luoroacetic acid was added to this at 
room temperature; the solution was stirred for 30 
minutes; trif luoroacetic acid was distilled off; 

10 triethylamine-methanol was added to the residue to 

neutralize; and the solvent was distilled off again 
under reduced pressure. The residue was dissolved in 
tetrahydrof uran (4.0 ml) -methanol (4.0 ml); acetic acid 
(0.1 ml), 37% aqueous formaldehyde solution (0.5 ml) 

15 and sodium cyanoborohydride (90.5 mg, 1.44 mmol) were 

added at room temperature; and the reaction mixture was 
stirred for 1 hour. The reaction mixture was 

partitioned between ethyl acetate and water; and the 
organic layer was washed with water and brine, dried 

20 over anhydrous sodium sulfate. The solvent was 

distilled off, and the residue was purified by NH 
silica gel column chromatography (eluent; ethyl 
acetate: methanol = 98:2). The crystals were 

precipitated from diethyl ether, filtered off, and 

25 dried under aeration to yield the title compound as 

white crystals (197.0 mg, 0.44 mmol, 60.7%). 
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1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.08-1.19 (5H, m) , 
1.30 (1H, m) , 1.54 (2H, m) , 1.75 (2H, m) , 2.09 (3H, m) , 
2.70 (2H, m) , 2.98 (2H, m) , 3.20-3.40 (2H, m) , 6.49 (1H, 
dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.85 (1H, 
5 s), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=3.6 

Hz), 7.90 (1H, d, J=2.4 Hz), 8.02 (1H, d, J=5 . 6 Hz), 
8.08 (1H, m) , 8.22 (1H, m) , 8.28 (1H, d, J=8.8 Hz), 
9.00 (1H, s) . 

10 Example 61 

Nl-Ethyl-5- (2- ( ( (2- 

(diethylamino) ethyl) amino) carbonyl) amino-4-pyridyl) oxy- 
lH-l-indolecarboxamide 

[0267] Similarly to Example 27, the title compound 
(140.9 mg, 0.32 mmol, 89.2%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl ) carbamate (150 mg, 0.36 mmol, 
Production example 27-2) and 2- (diethylamino) ethylamine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.93 (6H, t, J=7.2 
Hz), 1.17 (3H, t, J=7.2 Hz), 2.40-2.49 (6H, m) , 3.13 
(2H, m) , 3.20-3.40 (2H, m) , 6.49 (1H, dd, J=2.4, 5.6 
Hz), 6.67 (1H, d, J=3.6Hz), 6.82 (1H, s), 7.03 (1H, dd, 
J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.90 (1H, d, 
J=3.6 Hz), 8.00 (1H, d, J=5.6 Hz), 8.20-8.25 (2H, m) , 
8.28 (1H, d, J=8.8 Hz), 9.11 (1H, s) . 



15 



20 



25 
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Example 62 

Nl-Ethyl-5- (2- ( ( (2- (morpholin-4- 

yl) ethyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide 

[0268] Similarly to Example 27, the title compound 
(155.0 mg, 0.34 initio 1, 95.1%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl ) carbamate (150 mg, 0.36 mmol, 
Production example 27-2) and 4- (2-aminoethyl) morpholine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.67 (3H, t, J=7.2 
Hz), 2.30-2.40 (6H, m) , 3.20 (2H, m) , 3.20-3.40 (2H, m) , 
3.54-3.57 (4H, m) , 6.50 (1H, dd, J=2.4, 5.6 Hz), 6.67 
(1H, d, J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2.4, 
8.8 Hz), 7.36 (1H, d, J=3 . 6 Hz), 7.90 (1H, d, J=2 . 4 Hz), 
8.02 (1H, d, J=5,6 Hz), 8.10-8.25 (2H, m) , 8.28 (1H, d, 
J=8.8 Hz) , 9.11 (1H, s) . 

Example 63 

Nl-Ethyl-5- (2- ( ( (2- (4- 

hydroxypiperidino) ethyl) amino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0269] Similarly to Example 27, the title compound 
(49.1 mg, 0.11 mmol, 35.1%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate (125 mg, 0.30 mmol, 
Production example 27-2) and 1- ( 2-aminoethyl ) -4- 
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hydroxypiperidine dihydrochloride . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 
Hz), 1.36 (2Hm), 1.66-1.70 (2H, m) , 2.00 (2H, m) , 2.32 
(2H, m), 2.65-2.69 (2H, m) , 3.16 (2H, m) , 3.20-3.40 (2H, 
5 m) , 3.40 (1H, m) , 4.53 (1H, d, J=4.0 Hz), 6.50 (1H, dd, 

J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.83 (1H, s) , 
7.03 (1H, dd. J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 
7.90 (1H, d, J=3.6 Hz), 8.01 (1H, d, J=5.6 Hz), 8.10- 
8.23 (2H, m) , 8.28 (1H, d, J=8 . 8 Hz), 9.11 (1H, s) . 

10 

Example 64 

Nl-Methyl-5- (2- ( ( (2- (4- 

hydroxypiperidino) ethyl) amino) carbonyl) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide 

15 [0270] Similarly to Example 27, the title compound 

(114.3 mg, 0.25 mmol, 25.3%) was obtained as white 
crystals from phenyl N- (4- ( 1- (methylamino) carbonyl-lH- 
5-indolyl) oxy-2-pyridyl) carbamate (402 mg, 1.0 mmol, 
Production example 29-1) and 1- (2-aminoethyl) -4- 

20 hydroxypiperidine dihydrochloride. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.32-1.38 (2H, m) , 
1.60-1.70 (2H, m) , 1.96-2.03 (2H, m) , 2.31-2.34 (2H, m) , 
2.60-2.70 (2H, m) , 2.83 (3H, d, J=4 . 4 Hz), 3.15-3.18 
(2H, m) , 3.42 (1H, m) , 4.53 (1H, d, J=4.0 Hz), 6.51 (1H, 

25 dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.84 (1H, 

s), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 
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Hz), 7.87 (1H, d, J=3.6 Hz), 8.01 (1H, d, J=5.6 Hz), 
8.14-8.16 (2H, m) , 8.28 (1H, d, J=8.8 Hz), 9.11 (1H, s). 

Example 65 
5 Nl-Ethyl-5-(2-( (3- 

(diethylamino) propylamine) carbonyl) amino-4-pyridyl ) oxy- 
lH-l-indolecarboxamide 

[0271] Similarly to Example 27, the title compound 
(159.9 mg, 0.35 mmol, 98.1%) was obtained as white 
10 crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) carbamate (150 mg, 0.36 mmol, 
Production example 27-2) and 3- 

(diethylamino) propylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, t, J=7.2 
15 Hz), 1.17 (3H, t, J=7.2 Hz), 1.50 (2H, m) , 2.32-2.41 

(6H, m) , 3.10 (2H, m) , 3.20-3.40 (2H, m) , 6.50 (1H, dd, 
J-2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.81 (1H, s), 
7.03 (1H, dd, J-2.4, 8.8 Hz), 7.36 (1H, d, J=3.6 Hz), 
7.90 (1H, d, J=2.4 Hz), 8.00 (1H, d, J=5.6 Hz), 8.12 
20 (1H, m) , 8.22 (1H, t, J=5.2 Hz), 8.28 (1H, d, J=8 . 8 Hz), 

9.03 (1H, s) . 

Example 66 

Nl-Ethyl-5- (2- ( ( (3- (morpholin-4- 
25 yl) propyl) amino) carbonyl) amino- 4 -pyr idyl ) oxy-lH-1- 

indolecarboxamide 
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[0272] Similarly to Example 27, the title compound 
(135.0 mg, 0.29 mmol, 96.4%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate (125 mg, 0.30 mmol, 
Production example 27-2) and 4- (3- 

aminopropyl) morpholine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 
Hz), 1.55 (2H, m) , 2.20-2.40 (6H, m) , 3.11 (2H, m) , 
3.20-3.40 (2H, m) , 3.51-3.55 (4H, m) , 6.50 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.84 (1H, s) , 
7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 
7.90 (1H, d, J=3.6 Hz), 8.01 (1H, d, J=5.6 Hz), 8.04 
(1H, m) , 8.21 (1H, t, J=5.6 Hz), 8.28 (1H, d, J=8 . 8 Hz), 
9.02 (1H, s) . 



Example 67 



Nl-Ethyl-5- (2- ( ( ( 3- ( 4-methylpiperazin-l- 

yl) propyl) amino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 

indolecarboxamide 




[0273] Similarly to Example 27, the title compound 
(141.9 mg, 0.30 mmol, 98.6%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl ) carbamate (125 mg, 0.30 mmol, 
Production example 27-2) and 1- ( 3-aminopropyl ) -4- 
methylpiperazine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17 (3H, t, J=7 . 2 
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Hz), 1.54 (2H, m), 2.11 (3H, s) , 2.11-2.40 (10H, m) , 
3.08 (2H, m) , 3.20-3.40 (2H, m) , 6.50 (1H, dd, J=2.4, 
5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.84 (1H, s) , 7.03 (1H, 
dd, J-2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.90 (1H, d, 
5 J=3.6 Hz), 8.01 (1H, d, J=5 . 6 Hz), 8.04 (1H, m) , 8.22 

(1H, t, J=5.6 Hz), 8.28 (1H, d, J=8 8 Hz), 9.01 (1H, s). 



Example 68 

Nl-Cyclopropyl-5- (2- ( ( (4- (pyrrolidin-l-yl ) piperidin-1- 
10 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide 

[0274] Tetrahydrofuran (30 ml) and triethylamine (3.87 
ml, 27.8 mmol) were added to Nl-cyclopropyl-5- (2-amino- 
4-pyridyl) oxy-lH-l-indolecarboxamide (2.85 g, 9.25 mmol, 

15 CAS No. 417722-12-4) which was described in WO 

02/32872; phenyl chlorof ormate (2.57 ml, 20.4 mmol) was 
added thereto at 0 °C while stirred; and the reaction 
mixture was stirred at room temperature for 2 hours . - 
The reaction mixture was partitioned between ethyl 

20 acetate and water; and the organic layer was 

concentrated to yield 3.30 g of the mixture of phenyl 
N- (4- (1- (cyclopropylamino) carbonyl-lH-5-indolyl ) -oxy-2- 
pyridyl) carbamate and phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl) -N- 

25 (phenoxycarbonyl ) carbamate . A portion of 0.524 g of 

the mixture was dissolved in N, N-dimethylf ormamide (5 
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ml); 4- (l-pyrrolidinyl)piperidine (0.736 g, 4.80 mmol) 
was added thereto; the reaction mixture was stirred for 
5 hours; the reaction mixture was partitioned between 
ethyl acetate and water; and the organic layer was 
concentrated to yield the title compound as white 
crystals (280 mg, 0.57 mmol). 
MS Spectrum (ESI): 489 (M+l). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.57-0.75 (4H, m) , 
1.18-1.30 (2H, m) , 1.58-1.80 (6H, m) , 2.03-2.12 (1H, m) , 
2.38-2.48 (4H, m) , 2.72-2.87 (3H, m) , 3.88-3.96 (2H, m) , 
6.53 (1H, dd, J=2.7, 6.1 Hz), 6.64 (1H, d, J=3.4 Hz), 
7.03 (1H, dd, J=2.7, 8.9 Hz), 7.30 (1H, d, J=2 . 7 Hz), 
7.35 (1H, d, J=2.7 Hz), 7.86 (1H, d, J=3.4 Hz), 8.06 
(1H, d, J-6.1 Hz), 8.24-8.29 (2H, m) , 9.08 (1H, s) . 

Example 69 

5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 
ylethyl ) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid cyclopropylamide 

[0275] Similarly to Example 5, the title compound (113 
mg, 0.229 mmol) was obtained as white crystals from a 
mixture (165 mg) of phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl ) -N- 
(phenoxycarbonyl) carbamate and phenyl N-(4-(l- 
cyclopropylaminocarbonyl-lH-5-indolyl ) oxy-2- 
pyridyl) carbamate, intermediates in Example 68, and 
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(2R) -2-amino-3-hydroxy-l- (pyrrolidin-l-yl ) propan-l-one 
(265 mg, 1.67 mmol, synthesized as an intermediate in 
Example 55) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.58-0.66 (2H, m) , 
5 0.70-0.78 (2H, m) , 1.72-1.90 (4H, m) , 2.78 (1H, m) , 

3.20-3.60 (6H, m) , 4.54 (1H, m) , 4.98 (1H, t, J=5.6 Hz), 
6.53 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H, d, J=3.6 Hz) 
6.97 (1H, d, J=2.0 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.37 (1H, d, J=2.4 Hz), 7.88 (1H, d, J= 3.6 Hz), 8.05 
10 (1H, d, J=6.0 Hz), 8.16 (1H, brs), 8.25-8.34 (2H, m) , 

9.18 (1H, s) . 



Example 7 0 

5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-pyrrolidin-l- 
15 ylethyl) ureido) pyridin-4-yloxy ) -IH-indole-l-carboxylic 

acid cyclopropylamide 

[0276] Similarly to Example 5, the title compound (117 
mg, 0.237 mmol) was obtained as white . crystals from a. 
mixture (165 mg) of phenyl N-(4-(l- 

2 0 cyclopropylaminocarbonyl-lH-5-indolyl ) oxy-2-pyridyl) -N- 

(phenoxycarbonyl ) carbamate and phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl ) oxy-2- 

pyridyl) carbamate, intermediates in Example 68, and 

(2S) -2-amino-3-hydroxy-l- (pyrrolidin-l-yl ) propan-l-one 
25 hydrochloride (synthesized as an intermediate in 

Example 18 ) . 
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Example 71 

5 - (2- (3- (2-0x0-2- (pyrrolidin-l-yl) ethyl) ureido) pyridin- 

4- yloxy ) -IH-indole-l-carboxylic acid cyclopropylamide . 
[0277] Similarly to Example 5, the title compound (90.9 
mg, 0.197 mmol) was obtained as white crystals from a 
mixture (165 mg) of phenyl N-(4-(l- 
cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl ) -N- 
(phenoxycarbonyl) carbamate and phenyl N-(4-(l- 
cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2- 

pyridyl) carbamate, intermediates in Example 68, and 2- 
amino-1- (pyrrolidin-l-yl) ethanone hydrochloride (247 mg, 
1.50 mmol, synthesized as an intermediate in Example 7). 
^"H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.58-0.66 (2H, m) , 
0.71-0.79 (2H, m), 1.72-1.80 (2H, m) , 1.83-1.91 (2H, m) , 
2.78 (1H, m) , 3.28-3.40 (4H, m) , 3.89 (2H, d, J=4.4 Hz), 
6.54 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H, d, J=3.6 Hz), 
6.94 (1H, d, J=2.0 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.38 (1H, d, J=2.4 Hz), 7.88 (1H, d, J=3 . 6 Hz), 8.05 
(1H, d, J=6.0 Hz), 8.17 (1H, brs) , 8.26-8.35 (2H, m) , 
9.28 (1H, s) . 

Example 72 

5- (2- (3- (3-0x0-3- (pyrrolidin-l- 
yl) propyl) ureido) pyridin-4-yloxy ) -lH-indole-1- 
carboxylic acid cyclopropylamide 
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[0278] Similarly to Example 5, the title compound (113 
mg, 0.237 mmol) was obtained as white crystals from a 
mixture (165 mg) of phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl) -N- 
5 (phenoxycarbonyl) carbamate and phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2- 
pyridyl) carbamate , intermediates in Example 68, and 3- 
amino-1- (pyrrolidin-l-yl ) propan-l-one ; hydrochloride 
(268 mg, 1.50 mmol, synthesized as an intermediate in 

10 Example 25) . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.58-0.66 (2H, m) , 
0.71-0.79 (2H, m), 1. 70-1.79 (2H, m) , 1.79-1.88 (2H, m) , 
2.40 (2H, t, J=6.4 Hz), 2.78 (1H, m) , 3.24-3.38 (6H, m) , 
6.51 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H, d, J=3.8 Hz), 

15 6.93 (1H, d, J=2.0 Hz), 7.05 (1H, dd, J=2.4, 8.8 Hz), 

7.37 (1H, d, J=2.4 Hz), 7.88 (1H, d, J=3.8 Hz), 7.98- 
8.10 (2H, m), 8.26-8.34 (2H, m) , 9.09 (1H, s). 

Example 73 

20 5- (2- (3- ( (1R) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 

ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid cyclopropyl amide 

[0279] Similarly to Example 5, the title compound (106 
mg, 0.209 mmol) was obtained as white crystals from a 
25 mixture (165 mg) of phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl) -N- 



D. S.S.N. 10/651,496 
3693142vl 



225 of 466 



2003946-0058 



FP03-0088 



(phenoxycarbonyl) carbamate and phenyl N-(4-(l- 
cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2- 
pyridyl) carbamate, intermediates in Example 68, and 
(2R) -2-amino-3-hydroxy-l- (piperidin-l-yl) propan-l-one 
(228 mg, 1.32 mmol, synthesized as an intermediate in 
Example 57 ) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.58-0.66 (2H, m) , 
0.70-0.78 (2H, m) , 1.38-1.62 (6H, m) , 2.79 (1H, m) , 
3.38-3.53 (6H, m) , 4.75 (1H, m) , 4.93 (1H, t, J=5.8 Hz), 
6.54 (1H, dd, J-2.0, 6.0 Hz), 6.67 (1H, d, J=3.6 Hz), 
6.97 (1H, d, J=2.0 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.37 (1H, d, J=2.4 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 
(1H, d, J=6.0 Hz), 8.10-8.34 (3H, m) , 9.20 (1H, s). 

Example 74 

5- (2- (3- ( (IS) -l-Hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl) ureido) pyridin-4-yloxy ) -lH-indole-l-carboxylic 
acid cyclopropylamide 

[0280] Similarly to Example 5, the title compound (66.8 
mg, 0.132 mmol) was obtained as white crystals from a 
mixture (82.3 mg) of phenyl N-(4-(l- 

cyclopropylaminocarbonyl-lH-5-indolyl) oxy-2-pyridyl) -N- 
( phenoxycarbonyl) carbamate and phenyl N-(4-(l- 
cyclopropylaminocarbonyl-lH-5-indolyl ) oxy-2- 
pyridyl) carbamate, intermediates in Example 68, and 
(2S) -2-amino-3-hydroxy-l- (piperidin-l-yl ) propan-l-one 
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hydrochloride (156 mg, 0.748 mmol, synthesized as an 
intermediate in Example 20) . 

Example 75 
5 Nl-Phenyl-5- (2- ( ( (3- 

(diethylamino) propyl) amino) carbonyl) amino- 4 -pyr idyl) - 
oxy-lH-l-indolecarboxamide 

[0281] The title compound was obtained from Nl-phenyl- 
5- (2-amino-4-pyridyl ) oxy) -lH-l-indolecarboxamide (CAS 
No. 417721-87-0) which was written in the description 
of WO 02/32872 and 3-diethylaminopropylamine using a 
procedure analogous to that described for Example 28. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, t, J=7 . 2 
Hz), 1.47-1.53 (2H, m) , 2.30-2.44 (6H, m) , 3.05-3.14 
(2H, m) , 6.52 (1H, dd, J=6.0, 2.0 Hz), 6.76 (1H, d, 
J=3.6 Hz), 6.84 (1H, d, J=2.0 H) , 7.09 (1H, dd, J=9.2, 
2.4 Hz), 7.13 (1H, t, J=7.6 Hz), 7.38 (2H, dd, J=7.6, 
7.6 Hz), 7.42 (1H, d, J=2 . 4 Hz), 7.64 (2H, d, J=7 . 6 Hz), 
8.02 (1H, d, J=6.0 Hz), 8.10-8.14 (2H, m) , 8.27 (1H, d, 
J=9.2 Hz), 9.05 (1H, brs), 10.10 (1H, brs). 

Example 7 6 

Nl-Phenyl-5- (2- ( ( (3- ( 4-methylpiperazin-l- 
yl) propyl) amino) carbonyl) amino- 4 -pyr idyl) oxy-lH-1- 
25 indolecarboxamide 

[0282] Similarly to Example 28, the title compound was 



10 



15 



20 
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obtained from Nl-phenyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (CAS No. 417721-87-0) which was 
described in WO 02/32872 and 1- ( 3-aminopropyl) -4- 
methylpiperazine . 
5 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.52-1.59 (2H, m) , 

2.13 (3H, s), 2.15-2.45 (10H, m) , 3.08-3.15 (2H, m) , 
6.54 (1H, dd, J=6.0, 2.0 Hz), 6.79 (1H, d, J=3.6 Hz), 
6.89 (1H, brs), 7.10 (1H, dd, J=2.4, 9.2 Hz), 7.15 (1H, 
t, J=7.6 Hz), 7.40 (2H, t, J=7 . 6 Hz), 7.44 (1H, d, 

10 J=2.4 Hz), 7.66 (2H, d, J=7 . 6 Hz), 8.03-8.07 (2H, m) , 

8.14 (1H, d, J=3.6 Hz), 8.29 (1H, d, J=9.2 Hz), 9.05 
(1H, brs) , 10.10 (1H, brs) . 

Example 77 

15 Nl-Sthyl-5- (2- ( ( (4- (pyrrolidin-l-yl) piperidin-1- 

yl ) carbonyl ) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 

[0283] Tetrahydrofuran (20 ml) and triethylamine (2.70 
ml, 19.4 mmol) were added to Nl-ethyl-5- (2-amino-4- 

20 pyridyl) oxy-lH-l-indolecarboxamide (1.91 g, 6.45 mmol, 

Production example 27-1); phenyl chlorof ormate (1.79 ml, 
14.2 mmol) was added thereto at 0 °C while stirred; and 
the reaction mixture was stirred at room temperature 
for 2 hours. The reaction mixture was partitioned 

25 between ethyl acetate and water; the organic layer was 

concentrated to yield a mixture (2.95 g) of phenyl N- 
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(4- (1- (ethylamino) carbonyl-lH-5-indolyl ) oxy-2- 
pyridyl) carbamate and phenyl N-(4-(l- 

( ethylamino) carbonyl-lH-5-indolyl) oxy-2-pyridyl ) -N- 
(phenoxycarbonyl) carbamate . A portion of 0.454 g of 
the mixture was dissolved in N, N-dimethylf ormamide (5 
ml); and 4- ( 1-pyrrolidinyl ) p iperidine ^ (0.522 g, 3.39 <<^~Q^Lj 
mmol) was added; and the reaction mixture was stirred 
for 5 hours. The reaction mixture was partitioned 
between ethyl acetate and water; the organic layer was 
concentrated to yield a solid; the obtained solid was 
washed with hexane: diethyl ether=l: 1 to yield the 
title compound as crystals (205 mg, 0.43 mmol). 
MS Spectrum (ESI): 477 (M+l), 953 (2M+1) . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.12-1.22 (5H, m) , 
1.57-1.81 (6H, m) , 2 . 05-2 . 15 ( 1H, m) , 2.38-2.50 (4H, m) , 
2.77-2.78 (2H, m) , 3.28-3.37 (2H, m) , 3 . 87-3 . 97 ( 2H, m) , 
6.53(1H, dd, J=2.5, 5.4 Hz), 6.66 (1H, d, J=3.5 Hz), 
7.02 (1H, dd, J=2.5, 8.9 Hz), 7.30 (1H, d, J=2 . 5 Hz), 
7.36 (1H, d, J=2.5 Hz), 7.89 (1H, d, J=3.5 Hz), 8.05 
(1H, d, J=5.4 Hz), 8.20 (1H, m) , 8.27 (1H, t, J=8 . 9 Hz), 
9.08 (1H, s) . 

Example 7 8 

5- (2- ( ( (4-Hydroxy-4-methylpiperidin-l- 

yl) carbonyl) amino) pyridin-4-yloxy ) -IH-indole-l- 

carboxylic acid ethylamide 
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[0284] Similarly to Example 41, the title compound was 
obtained as colorless crystals (124 mg, 0.283 mmol, 



monohydrochloride (216 mg, 1.42 mmol, Production 
example 8-3) and phenyl N- ( 4- ( 1- (ethylamino) carbonyl- 



(phenoxycarbonyl) carbamate (170 mg, 0.317 mmol, 
Production example 55-1) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.08 (3H, s), 1.17 
(3H, t, J=7.2 Hz), 1.38-1.44 (4H, m) , 3.13 (2H, m) , 
3.30 (2H, m) , 3.63 (2H, m) , 4.27 (1H, s) , 6.53 (1H, dd, 
J=2.4, 6.0 Hz), 6.67 (1H, d, J=3 . 6 Hz), 7.03 (1H, dd, 
J-2.4, 8.8 Hz), 7.32 (1H, d, J=2 . 4 Hz), 7.35 (1H, d, 
J=2.4 Hz), 7.90 (1H, d, J=3 . 0 Hz), 8.05 (1H, d, J=6.0 
Hz), 8.21 (1H, t, J=5.4 Hz), 8.27 (1H, d, J=8 . 8 Hz), 
9.04 (1H, s) . 

Example 7 9 

Nl-Ethyl-5- (2- ( ( 4-hydroxypiperidin-l-yl ) carbonyl) amino- 
4-pyridyl ) oxy-lH-l-indolecarboxamide 

[0285] Similarly to Example 27, the title compound was 
obtained as white powder (18.7 mg, 0.044 mmol, 14.7%) 
from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) carbamate (125 mg, 0.30 mmol, 
Production example 27-2) and 4-hydroxypiperidine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.13-1.27 (5H, m) , 
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1.63-1.67 (2H, m) , 2.98 (2H, m) , 3.20-3.40 (2H, m) , 
3.60 (1H, m), 3.74 (2H, m) , 4.64 (1H, d, J=4.4 Hz), 
6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 
7.03 (1H, dd, J=2.4, 8.8 Hz), 7.31 (1H, d, J=2 . 4 Hz), 
5 7.35 (1H, d, J=2.4 Hz), 7.90 (1H, d, J=3.6 Hz), 8.06 

(1H, d, J=5.6 Hz), 8.21 (1H, t, J=5.2 Hz), 8.27 (1H, d, 
J=8.8 Hz) , 9.09 (1H, s) . 



Example 8 0 

10 Nl-Ethyl-5- (2- (piperidin-l-ylcarbonyl ) amino- 4- 

pyridyl ) oxy- lH-l-indolecarboxamide 

[0286] N,N-Dimethylf ormamide (4 ml) and piperidine 
(0.31 ml, 3.13 mmol) were added to a mixture (0.336 g) 
of phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

15 indolyl) oxy-2-pyridyl) carbamate and phenyl N-(4-(l- 

(ethylamino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) -N- 
(phenoxycarbonyl) carbamate obtained in Example 77; the 
reaction mixture was stirred overnight; the reaction 
mixture was partitioned between ethyl acetate and 

20 water; and the organic layer was concentrated to yield 

the title compound as crystals (182 mg, 0.45 mmol). 
MS Spectrum (ESI): 408 (M+l), 815 (2M+1). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.18 (3H, t, J=7.6 
Hz), 1.35-1.57 (6H, m) , 3.23-3.33 (6H, m) , 6.52 (1H, dd, 

25 J=2.4, 5.4 Hz), 6.67 (1H, d, J=3 . 4 Hz), 7.03 (1H, dd, 

J=2.4, 8.7 Hz), 7.30 (1H, d, J=2 . 4 Hz), 7.36 (1H, d, 
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J=2.4 Hz), 7.90 (1H, d, J=3 . 4 Hz), 8.06 (1H, d, J=5.5 
Hz), 8.21 (1H, t, J=5.5 Hz), 8.27 (1H, d, J=8.7 Hz), 
9.05 (1H, s) . 



5 Example 81 

Nl-Ethyl-5- ( (2- ( (pyrrolidin-l-ylcarbonyl ) amino) -4- 
pyridyl) oxy) -lH-l-indolecarboxamide 

[0287] N, N- Dimethyl formamide (5 ml) and pyrrolidine 
(0.36 ml, 4.3 mmol) were added to a mixture ( 0.461 g) 

10 of phenyl N- (4- (1- (ethylamino) carbonyl) -1H-5- 

indolyl) oxy-2-pyridyl ) carbamate and phenyl N- (4- (1- 
(ethylamino) carbonyl-lH-5-indolyl ) oxy) -2-pyridyl) -N- 
(phenoxycarbonyl ) carbamate obtained in Example 77; the 
reaction mixture was stirred overnight; the reaction 

15 mixture was partitioned between ethyl acetate and 

water; and the organic layer was concentrated to yield 
the title compound as crystals (245 mg, 0.623 mmol). 
MS Spectrum (ESI): 394 (M+l), 787 (2M+1). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.16 (3H, t, J=7 . 6 

20 Hz), 1.70-1.82 (4H, m) , 3.22-3.40 (6H, m) , 6.54 (1H, dd, 

J=2.4, 5.5 Hz)", 6.67 (1H, d, J=3 . 4 Hz), 7.03 (1H, dd, 
J=2.4, 8.7 Hz), 7.35 (1H, d, J=2 . 4 Hz), 7.41 (1H, d, 
J=2.4 Hz), 7.90 (1H, d, J=3 . 4 Hz), 8.06 (1H, d, J= 5.5 
Hz), 8.21 (1H, t, J=5.5 Hz), 8.27 (1H, d, J=8.7 Hz), 

25 8.59 (1H, s) . 



0. S.S.N. 10/651,496 
3693142vl 



232 of 466 



2003946-0058 



FP03-0088 



Example 82 

N4- (4- ( (1- (Ethylamino) carbonyl-lH-5-indolyl) oxy) -2- 
pyridyl) -4-morpholinecarboxamide 

[028 8] N, N-Dimethylf ormamide (5 ml) and morpholine 
(0.326 ml, 3.73 mmol) were added to a mixture ( 0.401 
g) of phenyl N- ( 4- ( 1- (ethylamino) carbonyl) -1H-5- 
indolyl) oxy-2-pyridyl ) carbamate and phenyl N- (4- (1- 
( ethylamino) carbonyl- 1H- 5- indolyl) oxy) -2-pyridyl) -N- 
(phenoxycarbonyl) carbamate obtained in Example 77; the 
reaction mixture was stirred overnight; the reaction 
mixture was partitioned between ethyl acetate and 
water; the organic layer was concentrated; and the 
obtained solid was washed with a solvent mixture of 
hexane: diethyl ether = 1: 1 to yield the title 
compound (255 mg, 0.62 mmol). 
MS Spectrum (ESI): 410 (M+l), 819 (2M+1). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7 . 7 
Hz), 3.25-3.42 (6H, m) , 3.48-3.5-3 (4H, m) , 6.55 (1H, dd, 
J=2.6, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.02 (1H, dd, 
J=2.6, 8.7 Hz), 7.29 (1H, d, J=2 . 6 Hz), 7.35 (1H, d, 
J=2.4 Hz), 7.90 (1H, d, J=3 . 6 Hz), 8.08 (1H, d, J=5.6 
Hz), 8.20 (1H, t, J=5.6 Hz), 8.28 (1H, t, J=5.6 Hz), 
9.19 (1H, s) . 

Example 83 

Nl-Ethyl-5- (2- ( (1, l-dioxothiomorpholin-4- 
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ylcarbonyl ) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamicie 

[0289] Similarly to Example 54, the title compound was 
obtained as colorless crystals (116 mg, 0.253 mmol, 
80.0%) from 1 , 1-dioxothiomorpholine hydrochloride (248 
mg, 1.42 mmol, Production example 54-3) and phenyl N- 
(4- (1- (ethylamino) carbonyl-lH-5-ind olyloxy ) -2-pyridyl) - ^^=.£r"^-£ 
N- (phenoxycarbonyl ) carbamate (170 mg, 0.317 mmol, 
Production example 55-1) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 
Hz), 3.10 (4H, m) , 3.29 (2H, m) , 3.80 (4H, m) , 6.58 (1H, 
dd, J=2.0, 5.6 Hz), 6.67 (1H, d, J=3 . 4 Hz), 7.03 (1H, 
dd, J=2.0, 9.0 Hz), 7.31 (1H, d, J=2 . 0 Hz), 7.36 (1H, d, 
J-2.0 Hz), 7.90 (1H, d, J=3 . 4 Hz), 8.10 (1H, d, J=5.6 
Hz), 8.22 (1H, t, J=5.4 Hz), 8.28 (1H, d, J=9.0 Hz), 
9.54 (1H, s) . 

Example 84 

Nl-Ethyl-5- (2- ( (methoxylamino) carbonyl) amino-4- 
20 pyridyl) oxy-lH-l-indolecarboxamide 

[0290] Similarly to Example 27, the title compound was 
obtained as white crystals (94.3 mg, 0.26 mmol, 70.9%) 
from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 

indolylyl) oxy-2-pyridinyl) carbamate (150 mg, 0.36 mmol, 
25 Production example 27-2) and methoxylamine 

hydrochloride . 

U.S. S.N. 10/651,496 234 Of 466 2003946-0058 

3693142vl 



10 



FP03-0088-01 



1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7.2 

Hz), 3.20-3.40 (2H, m) , 3.59 (3H, s) , 6.57 (1H, dd, 

J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.05 (1H, dd, 

J=2.4, 8.8 Hz), 7.16 (1H, s) , 7.38 (1H, d, J=2.4 Hz), 

5 7.90 (1H, d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.21 

(1H, m) , 8.28 (1H, d, J=8.8 Hz), 8.95 (1H, s) , 10.15 

(1H, s) . 



Example 8 5 
10 Nl-Cyclopropyl-5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino- 4 -pyr idyl) oxy-lH-1- 
indolecarboxamide 

[0291] N,N-Dimethylformamide (5 ml) and 4- 

hydroxypiperidine (433 mg, 4.29 mmol) were added to a 

15 mixture (470 mg) of phenyl N-(4-(l- 

cyclopropylaminocarbonyl - 1H- 5 - indolyl ) oxy- 2 -pyridyl ) -N- 
(phenoxycarbonyl) carbamate and phenyl N- (4- (1- 
cyclopropylaminocarbonyl - 1H- 5 - indolyl ) oxy- 2 - 
pyridyl) carbamate obtained in Example 68; the reaction 

20 mixture was stirred overnight; the reaction mixture was 

partitioned between ethyl acetate and water; and the 
organic layer was concentrated to yield the title 
compound as white crystals (220 mg, 0.51 mmol, 39%). 
MS Spectrum (ESI) : 436 (M+l) , 871 (2M+1) . 

25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.58-0.63 (2H, m) , 

0.69-0.76 (2H, m) , 1.18-1.30 (2H, m) , 1.60-1.70 (2H, m) , 
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2.70-2.80 (1H, m) , 2.93-3.02 (2H, m) , 3.55-3.64 (1H, m) , 
3.69-3.77 (2H, m) , 4.63 (1H, d, J=4.4 Hz), 6.53 (1H, dd, 
J=2.4, 5.8 Hz), 6.64 (1H, d, J=3 . 6 Hz), 7.04 (1H, dd, 
J=2.4, 8.5 Hz), 7.31 (1H, d, J=2 . 4 Hz), 7.35 (1H, d, 
5 J=2.4 Hz), 7.86 (1H, d, J=3.6 Hz), 8.06 (1H, d, J=5 . 8 

Hz), 8.24-8.29 (2H, m) , 9.08 (1H, s) . 

Example 8 6 

Nl-Cyclopropyl-5- (2- ( ( ( 4-hydroxy-4-methylpiperidin-l- 
10 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide 

[0292] Similarly to Example 41, the title compound was 
obtained as colorless crystals (109 mg, 0.242 mmol) 
from 4-hydroxy-4-methylpiperidine monohydrochloride 

15 (221 mg, 1.46 mmol, Production example 8-3) and a 

mixture (200 mg, intermediates in Example 68 ) of 
phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl ) oxy-2-pyridyl ) -N- (phenoxycarbonyl ) carbamate and 
phenyl N- ( 4- ( l-cyclopropylaminocarbonyl-lH-5- 

20 indolyl) oxy-2-pyridyl ) carbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.61 (2H, m) , 0.73 
(2H, m) , 1.08 (3H, s), 1.30-1.41 (4H, m) , 2.76 (1H, m) , 
3.14 (2H, m) , 3.63 (2H, m) , 4.27 (1H, s) , 6.53 (1H, d, 
J=5.4 Hz), 6.65 (1H, d, J=3 . 4 Hz), 7.03 (1H, d, J=8 . 8 

25 Hz), 7.32 (1H, s), 7.35 (1H, s), 7.86 (1H, d. J=3.4Hz), 

8.06 (1H, d, J=5.4 Hz), 8.27 (2H, m) , 9.04 (1H, s) . 
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Example 8 7 

N4- (4- (1- (Cyclopropylamino) carbonyl) -lH-5-indolyl) oxy- 
2 -pyr idyl ) - 4 -morphol inecarboxamide 

[0293] N,N-Dimethylformamide (5 ml) and morpholine 
(0.373 ml, 4.28 mmol) were added to a mixture (470 mg) 
of phenyl N- (4- (l-cyclopropylaminocarbonyl-lH-5- 
indolyl) oxy-2-pyridyl) -N- (phenoxycarbonyl) carbamate and 
phenyl N- (4- (l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy- 2 -pyridyl) carbamate obtained in Example 68; 
and the reaction mixture was stirred overnight; the 
reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was concentrated; and the 
obtained solid was washed with a solvent mixture of 
hexane: diethyl ether = 1: 1 to yield the title 
compound (255 mg, 0.58 mmol, 95%). 
MS Spectrum (ESI): 422 (M+l) , 843 (2M+1) . 
X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.58-0.75 (4H, m) , 
2.72-2.81 (1H, m) , 3.26-3.40 (4H, m) , 3.50 (4H, t, 
J=4.8 Hz), 6.56 (1H, dd, J=2.5, 5.6 Hz), 6.65 (1H, d, 
J=3.4 Hz), 7.04 (1H, dd. J=2.5, 8.8 Hz), 7.30 (1H, d, 
J=2.5 Hz), 7.36 (1H, d, J=2 . 5 Hz), 7.86 (1H, d, J=3.4 
Hz), 8.08 (1H, d, J=5.5 Hz), 8.24-8.30 (2H, m) , 9.18 
(1H, s) . 

Example 88 
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Nl-Cyclopropyl-5- (2- ( (pyrrolidin-l-ylcarbonyl) amino) -4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0294] N,N-Dimethylformamide (5 ml) and pyrrolidine 
(0.35 ml, 4.2 mmol) were added to a mixture (470 mg) of 
phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) -N- (phenoxycarbonyl ) carbamate and 
phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) carbamate obtained in Example 68; 
the reaction mixture was stirred overnight; the 
reaction mixture was partitioned between ethyl acetate 
and water; and the organic layer was concentrated to 
yield the title compound as white crystals (200 mg, 
0.49 mmol) . 

MS Spectrum (ESI): 406 (M+l), 811 (2M+1). 
^-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.58-0.78 (4H, m) , 
1.70-1.83 (4H, m) , 2.73-2.81 (1H, m) , 3.23-3.45 (4H, m) , 
6.55 (1H, dd, J=2.2, 5.7 Hz), 6.65 (1H, d, J=3.5 Hz), 
7.03 (1H, dd, J=2.2, 8.7 Hz), 7.36 (1H, d, J=2 . 2 Hz), 
7.41 (1H, d, J=2.2 Hz), 7.86 (1H, d, J=3.5 Hz), 8.06 
(1H, d, J=5.7 Hz), 8.16-8.30 (2H, m) , 8.59 (1H, s) . 

Example 8 9 

Nl-Cyclopropyl-5- (2- (piperidin-l-ylcarbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0295] N,N-Dimethylformamide (5 ml) and piperidine 
(0.42 ml, 4.2 mmol) were added to a mixture (467 mg) of 
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phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) -N- (phenoxycarbonyl ) carbamate and 
phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl) carbamate obtained in Example 68; 
5 and the reaction mixture was stirred overnight; the 

reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was concentrated; the 
obtained solid was washed with a solvent mixture of 
hexane: diethyl ether = 1: 1 to yield the title 

10 compound as crystals (241 mg, 0.57 mmol). 

MS Spectrum (ESI): 420 (M+l), 839 (2M+1) . 
1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.58-0.77 (4H, m) , 
1.34-1.55 (6H, m) , 2.72-2.81 (1H, m) , 3.27-3.40 (4H, m) , 
6.52 (1H, dd, J=2.6, 5.6 Hz), 6.64 (1H, d, J=3.6 Hz), 

15 7.03 (1H, dd, J=2.6, 8.7 Hz), 7.30 (1H, d, J=2 . 6 Hz), 

7.35 (1H, d, J=2.6 Hz), 7.87 (1H, d, J=3.6 Hz), 8.06 
(1H, d, J=5.6 Hz), 8.23-8.30 (2H, m) , 9.03 (1H, s). 



Example 90 

2 0 N4- (4- (1- (Cyclopentylamino) carbonyl-lH-5-indolyl) oxy-2- 

pyridyl ) -4-morpholinecarboxamide 

[0296] Phenyl N- (4- ( 1-cyclopentylaminocarbonyl-lH- 

indol-5-yloxy ) -2-pyridyl) -N- (phenoxycarbonyl) carbamate 

(200 mg, 0.35 mmol) was dissolved in N,N- 
25 dimethylf ormamide (1.5 ml) and morpholine (0.15 ml, 

1.73 mmol); and the reaction mixture was stirred at 
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room temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, and concentrated under 
5 reduced pressure. The residue was purified by silica 

gel column chromatography (Fuji Silysia BW-300; ethyl 
acetate, ethyl acetate: methanol =10: 1 in this 
order) ; the obtained colorless oil was crystallized by 
addition of diethyl ether; and the crystals were 
10 filtered off, washed with diethyl ether, and dried 

under aeration to yield the title compound as colorless 
crystals (140 mg, 0.31 mmol, 90%). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.48-1.64 (4H, m) , 
1.66-1.76 (2H, m) , 1 . 88-1.98 (2H, m) , 3.35 (4H, m) , 
15 3.51 (4H, m) , 4.14 (1H, m) , 6.56 (1H, d, J=6.0 Hz), 

6.65 (1H, d, J=3.6 Hz), 7.02 (1H, d, J=8.8 Hz), 7.30 
(1H, s), 7.35 (1H, s), 7.96 (1H, d, J=3.6 Hz), 8.00 (1H, 
d, J=6.8 Hz), 8.08 (1H, d, J=6.0 Hz), 8.25 (1H, d, 
J=8.8 Hz) , 9.18 (1H, s) . 

20 

[0297] The starting materials were synthesized as 
follows . 

Production example 90-1 
Phenyl N-cyclopentylcarbamate 
25 Cyclopentylamine (9.9 ml, 100 mmol) was 

dissolved in tetrahydrof uran (400 ml); pyridine (8.9 ml, 
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110 mmol) was added thereto; and the reaction mixture 
was stirred. The reaction mixture was cooled with ice; 
phenyl chlorof ormate (13.8 ml, 110 mmol) was added 
dropwise for 5 minutes while stirring; and the reaction 
mixture was stirred at room temperature for 24.5 hours. 
The reaction mixture was partitioned between ethyl 
acetate and water; and the organic layer was washed 
with brine, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The obtained 
crystals were suspended in a solvent mixture of hexane : 
ethyl acetate = 5: 1, filtered off, washed with hexane, 
and dried under aeration to yield the title compound as 
colorless crystals (16.6 g, 81 mmol, 81%). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.47 (4H, m) , 1.63 
(2H, m) , 1.81 (2H, m) , 3.81 (1H, m) , 7.07 (2H, d, J=7 . 6 
Hz), 7.17 (1H, t, J=7.6 Hz), 7.35 (2H, t, J=7 . 6 Hz), 
7.75 (1H, d, J=6.8 Hz) . 

Production example 90-2 

Nl-Cyclopentyl-5- (2-aminopyridin-4-yloxy) -1H-1- 
indolecarboxamide 

[0298] 4- (lH-5-Indolyloxy) -2-pyridinamine (2.50 g, 11.1 
mmol, CAS No. 417722-11-3), which was described in WO 
02/32872, was dissolved in N, N-dimethylf ormamide (30 
ml); sodium hydride (0.530 g, 13.3 mmol) was added 
thereto at room temperature; and the reaction mixture 
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was stirred for 30 minutes. Phenyl N- 

cyclopentylcarbamate (2.50 g, 12.2 mmol) was added 
thereto at room temperature while stirring; and the 
reaction mixture was stirred for 30 minutes. Water was 
5 added to the reaction mixture; and the precipitated 

crystals were filtered off, and washed with water. 
This crystals were dissolved in methanol, and purified 
by silica gel column chromatography (Fuji Silysia NH; 
hexane : ethyl acetate =1: 1, ethyl acetate, ethyl 

10 acetate: methanol = 98: 2 in this order). The obtained 

crystals were suspended in hexane: ethanol = 10: 1, 
filtered off, washed with hexane, and dried under 
aeration to yield the title compound as colorless 
crystals (2.08 g, 6.18 mmol, 55.7%). 

15 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.56 (4H, m) , 1.71 

(2H, m) , 1.92 (2H, m) , 4.14 (1H, m) , 5.74 (1H, d, J=2 . 0 
Hz), 5.83 (2H, s), 6.12 (1H, dd, J=2.0, 5.6 Hz), 6.64 
(1H, d, J=3.4 Hz), 7.00 (1H, dd, J=2.0, 8.8 Hz), 7.32 
(1H, d, J=2.0 Hz), 7.75 (1H, d, J=5.6 Hz), 7.94 (1H, d, 

20 J=3.4 Hz), 7.97 (1H, d, J=6.4 Hz), 8.23 (1H, d, J=8 . 8 

Hz) . 

Production example 90-3 

Phenyl N- (4- ( l-cyclopentylaminocarbonyl-lH-indol-5- 

25 yloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

[0299] Nl-Cyclopentyl-5- ( 2-aminopyridin-4-yloxy ) -1H-1- 
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indolecarboxamide (1.55 g, 4.58 mmol) was dissolved in 
tetrahydrofuran (90 ml); triethylamine (1.43 ml, 10.31 
mmol) and pyridine (0.56 ml, 6.88 mmol) were added 
thereto; and the reaction mixture was stirred. The 
5 reaction mixture was cooled with ice; phenyl 

chlorof ormate (1.44 ml, 11.45 mmol) was added dropwise; 
and the reaction mixture was stirred at room 
temperature for 2.5 hours. The reaction mixture was 
partitioned between ethyl acetate and water; and the 

10 organic layer was washed with brine, dried over 

anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia BW-300; hexane: 
ethyl acetate =1: 1, 1: 3 in this order) to yield the 

15 title compound as a colorless amorphous solid (2. 516 g, 

4 .36 mmol, 95 .2%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.50-1.63 (4H, m) , 
1.66-1.74 (2H, m) , 1.88-1.98 (2H, m) , 4.15 (1H, m) , 
6.65 (1H, d, J=3.8 Hz), 6.95 (1H, dd, J=2.4, 5.6 Hz), 
20 7.09 (1H, dd, J=2.4, 8.8 Hz), 7.16 (4H, d, J=7 . 6 Hz), 

7.29 (2H, d, J=7.6 Hz) , 7.42 (4H, d, J=7 . 6 Hz) , 7.44 
(1H, d, J=2. 4 Hz), 7.51 (1H, d, J=2 . 4 Hz), 7.98 (1H, d, 
J=3.8 Hz), 8.01 (1H, d, J=6.8 Hz), 8.28 (1H, d, J-8 . 8 
Hz) , 8.42 (1H, d, J=5.6 Hz) . 

25 

Example 91 



U.S. S.N. 10/651,496 
3693142vl 



243 of 466 



2003946-0058 



FP03-0088 



5 - (2 - ( ( (4-Hydroxypiperidin-l-yl) carbonyl) amino) pyridin- 
4-yloxy) -lH-indole-l-carboxylic acid cyclopentylamide 
[0300] Similarly to Example 90, the title compound was 
obtained as colorless crystals (129 mg, . 0.278 rnmol, 
80.2%) from phenyl N- (4- (1-cyclopentylaminocarbonyl-lH- 
indol-5-yloxy) -2-pyridyl) -N- (phenoxy carbonyl ) carbamate 
(200 mg, 0.346 rnmol, Production example 90-3) and 4- 
hydroxypiperidine (175 mg, 1.73 rnmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.23 (2H, m) , 1.48- 
1.77 (8H, m) , 1.92 (2H, m) , 2.98 (2H, m) , 3.59 (1H, m) , 
3.73 (2H, m), 4.15 (1H, m) , 4.64 (1H, d, J=4 . 4 Hz), 
6.53 (1H, dd, J=2.0, 5.6 Hz), 6.65 (1H, d, J=3.6 Hz), 
7.02 (1H, dd, J=2.0, 9.0 Hz), 7.31 (1H, d, J=2 . 0 Hz), 
7.35 (1H, d, J=2.0 Hz), 7.96 (1H, d, J=3.6 Hz), 7.99 
(1H, d, J=6.8 Hz), 8.06 (1H, d, J=5.6 Hz), 8.24 (1H, d, 
J=9.0 Hz) , 9.09 (1H, s) . 
Example 92 

Nl-Cyclopentyl-5- (2 - ( (4 - ( pyrrol idin-l.-yl) piperidin-1- . 
ylcarbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 

[0301] Similarly to Example 90, the title compound was 
obtained as colorless crystals (83 mg, 0.161 rnmol, 
46.3%) from phenyl N- (4- ( 1-cyclopentylaminocarbonyl-lH- 
indol-5-yloxy ) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(200 mg, 0.346 rnmol, Production example 90-3) and 4-(l- 
pyrrolidinyl) piperidine (268 mg, 1.73 rnmol). 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.18-1.30 (2H, m) , 
1.50-1.80 (12H, m), 1.87-1.98 (2H, m) , 2.08 (1H, m) , 
2.43 (4H, m) , 2.81 (2H, m) , 3.91 (2H, m) , 4.15 (1H, m) , 
6.53 (1H, dd, J=2.0, 5.6 Hz), 6.65 (1H, d, J=3 . 6 Hz), 
5 7.02 (1H, dd, J=2.0, 9.0 Hz), 7.31 (1H, d, J=2 . 0 Hz), 

7.35 (1H, d, J=2.0 Hz), 7.96 (1H, d, J=3.6 Hz), 7.99 
(1H, d, J=6.8 Hz), 8.06 (1H, d, J=5.6 Hz), 8.25 (1H, d, 
J=9. 0 Hz) , 9.08 (1H, s) . 

10 Example 93 

Nl- (3-Methylbutyl) -5- (2- ( ( (4- (pyrrolidin-1- 
yl) piperidin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 

[0302JN, N-dimethylformamide (30 ml), pyridine (0.52 ml, 
6.4 mmol) and triethylamine (1.35 ml, 9.69 mmol) were 
added to Nl- ( 3-methylbutyl ) -5- ( ( 2-amino-4-pyridyl ) oxy) - 
lH-l-indolecarboxamide (1.45 g, 4.29 mmol); phenyl 
chlorof ormate (0.81 ml, 6.4 mmol) was added at 0 °C 
while stirring; and the reaction mixture was stirred at 
room temperature for 1 hour. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was concentrated and subjected to silica 
gel column chromatography to yield a mixture (2.0 g) of 
phenyl N- (4- ( 1- ( (3-methylbutyl) amino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) carbamate and phenyl N-(4-(l-((3- 
methylbutyl) amino) carbonyl- 1H- 5- indolyl ) oxy-2-pyridyl ) - 



20 
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N- (phenoxycarbonyl) carbamate . A portion of 0.4 g of 
the mixture was dissolved in N, N-dimethylf ormamide (4 
ml); 4- ( 1-pyrrolidinyl) piperidine (0.43 g, 2.8 mmol) 
was added thereto; and the reaction mixture was stirred 
5 for 2 hours. The reaction mixture was partitioned 

between ethyl acetate and water; the organic layer was 
concentrated; and the residue was purified by silica 
gel column chromatography (Fuji Silysia NH, ethyl 
acetate: methanol =10: 1) to yield the title compound 
10 as white crystals (275 mg, 0.53 mmol). 

MS Spectrum (ESI) : 519 (M+l). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, d, J=7 . 6 
Hz), 1.18-1.30 (3H, m), 1.47 (2H, q, J=7 . 6 Hz), 1.57- 
1.80 (6H, m) , 2.03-2.22 (1H, m) , 2.37-2.48 (4H, m) , 

15 2.76-2.85 (2H, m) , 3.25-3.36 (2H, m) , 3.88-3.97 (2H, m) , 

6.53 (1H, dd, J=2.4, 5.4 Hz), 6.66 (1H, d, J=3 . 6 Hz), 
7.02 (1H, dd, J=2.4, 8.7 Hz), 7.31 (1H, d, J=2 . 4 Hz), 
7.35 (1H, d, J=2.4 Hz), 7.90 (1H, d, J=3.6 Hz), 8.06 
(1H, d, J=5.4 Hz), 8.16 (1H, t, J=5.4 Hz), 8.27 (1H, d, 

20 J=8.7 Hz) , 9.08 (1H, s) . 



The starting materials were synthesized as 
follows . 

Production example 93-1 
25 Nl- (3-Methylbutyl) -5- ( (2-amino-4-pyridyl) oxy) -1H-1- 

indolecarboxamide 
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4- (lH-5-Indolyloxy) -2-pyridinamine (2.0 g, 8.9 
mmol, CAS No. 417722-11-3) which was described in WO 
02/32872 was dissolved in N, N-dimethylf ormamide (20 
ml); and sodium hydride (426 mg, 10.7 mmol) was added 
5 thereto at room temperature while stirring. The 

reaction mixture was cooled with ice bath after 30 
minutes; phenyl N- ( 3-methylbutyl ) carbamate (2.02 g, 
9.75 mmol) was added thereto; and the reaction mixture 
was stirred for 3 hours at room temperature. The 

10 reaction mixture was partitioned between ethyl acetate 

and water; the organic layer was washed with water and 
brine, dried over anhydrous sodium sulfate, and 
concentrated; and the residue was purified by NH-silica 
gel column chromatography (hexane: ethyl acetate = 3:1) 

15 to yield the title compound as crystals (1.45 g, 4.3 

mmol, 4 8%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.89-0.93 (6H, m) , 

1.40-1.70 (3H, m) , 3.25-3.40 (2H, m) , 5.72-5.75 (1H, m) , 

5.83 (2H, s), 6.10-6.40 (1H, m) , 6.64-6.68 (1H, m) , 
20 6.98-7.02 (1H, m) , 7.30-7.34 (1H, m) , 7.75 (1H, dd, 

J=1.5, 6.0 Hz), 7.86-7.90 (1H, m) , 8.14 (1H, t, J=4 . 5 

Hz) , 8.25 (1H, d, J=9.0 Hz) . 

Production example 93-2 

Phenyl N- (3-methylbutyl) carbamate 
25 [0304] Phenyl chlorof orraate (14.8 ml, 0.117 mol) was 

dissolved in tetrahydrof uran (200 ml) ; triethylamine 
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(18.0 ml, 0.129 mol) and isoamylamine (15.0 ml, 0.129 
mol) were added thereto at room temperature while 
stirring; and the reaction mixture was stirred 
overnight. The reaction mixture was partitioned 
5 between ethyl acetate and water; and the organic layer 

was concentrated and dried under reduced pressure to 
yield the title compound as crystals (14 g, 0.068 mol, 
58%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.89 (6H, d, J=7 . 9 
10 Hz), 1.36 (2H, q, J=7 . 9 Hz), 1.55-1.69 (1H, m) , 3.05 

(2H, q, J=7.9 Hz), 7.03-7.09 (2H, m) , 7.14-7.19 (1H, m) , 
7.31-7.38 (2H, m) , 7.68 (1H, t, J=4 . 8 Hz). 



Example 94 
15 Nl- (3-Methylbutyl) -5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

[0305] N,N-dimethylf ormamide (2.5 ml) and 4- 
hydroxypiperidine (213 mg, 2.11 mmol) were added to a 

20 mixture (243 mg) of phenyl N-(4-(l-((3- 

methylbutyl) amino) carbonyl -1H- 5 - indolyl ) oxy-2-pyridyl ) - 
carbamate and phenyl N-(4-(l-((3- 

methylbutyl) amino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) - 
N- (phenoxycarbonyl) carbamate synthesized in Example 93; 

25 and the reaction mixture was stirred for 2 hours. The 

reaction mixture was partitioned between ethyl acetate 
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and water; the organic layer was concentrated; and the 
residue was purified by NH-silica gel column 
chromatography (ethyl acetate: methanol = 10: 1) to 
yield the title compound as white crystals (150 mg, 
5 0.322 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, d, J=7.2 
Hz), 1.18-1.30 (2H, m), 1.46 (2H, q, J=7.2 Hz), 1.60- 
1.70 (3H, m), 2.97 (2H, m) , 3.25-3.35 (2H, m) , 3.55- 
3.64 (1H, m) , 3.69-3.80 (2H, m) , 4.63 (1H, d, J=3 . 4 Hz), 
10 6.53 (1H, dd, J=2.3, 5.8 Hz), 6.66 (1H, d, J=3.5 Hz), 

7.02 (1H, dd, J=2.3, 8.6 Hz), 7.31(1H, d, J=2 . 3 Hz), 
7.35 (1H, d, J=2.3 Hz), 7.90 (1H, . d, J=3.5 Hz), 8.06 
(1H, d, J=5.8 Hz), 8.16 (1H, t, J=5.8 Hz), 8.26 (1H, t, 
J=8.6 Hz) , 9.08 (1H, s) . 

15 

Example 95 

N4- (4- (1- ( (3-Methylbutyl) amino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) -4-morpholinecarboxamide 

[0306] N, N-dimethylf ormamide (5 ml) and morpholine 

20 (0.163 ml, 1.87 mmol) were added to a mixture (0.6 g) 

of phenyl N- (4- (1- ( ( 3-methylbutyl ) amino) carbonyl-lH-5- 
indolyl ) oxy-2-pyridyl) carbamate and phenyl N-(4-(l-((3- 
methylbutyl) amino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) - 
N- (phenoxycarbonyl) carbamate synthesized in Example 93; 

25 and the reaction mixture was stirred for 2 hours. The 

reaction mixture was partitioned between ethyl acetate 
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and water; the organic layer was concentrated; and the 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate: 
methanol =10: 1) to yield the title compound as white 
5 crystals (0.202 g, 0.447 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, dd, J=1.7, 
7.3 Hz), 1.47 (2H, q, J=7 . 3 Hz), 1.58-1.70 (1H, m) , 
3.25-3.60 (10H, m) , 6.55-6.59 (1H, m) , 6.65-6.70 (1H, 
m) , 7.00-7.07 (1H, m) , 7.32 (1H, s), 7.37 (1H, m) , 7.90 
10 (1H, m) , 8.07 (1H, m) , 8.17 (1H, t, J=5.2 Hz), 8.27 (1H, 

d, J=8.3 Hz) , 9.18 (1H, s) . 



Example 96 

Nl- (1-Ethylpropyl) -5- (2- ( ( (4- (pyrrolidin-1- 
15 yl) piper idin-l-yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide 

[0307] Tetrahydrofuran (20 ml) and triethylamine (1.73 
ml, 12.4 mmol) were added to Nl- (1-ethylpropyl) -5- (2- 
amino-4-pyridyl) oxy-lH-l-indolecarboxamide (1.45 g, 

20 4.29 mmol); phenyl chlorof ormate (1.15 ml, 9.1 mmol) 

was added thereto at 0 °C while stirring; and the 
reaction mixture was stirred at room temperature for 1 
hour. The reaction mixture was partitioned between 
ethyl acetate and water; and the organic layer was 

25 concentrated and subjected to silica gel column 

chromatography to yield a mixture (1.8 g) of phenyl N- 
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(4- (1- ( ( 1-ethylpropyl ) amino) carbonyl-lH-5-indolyl ) oxy- 
2-pyridyl) carbamate and phenyl N-(4-(l-((l- 

ethylpropyl) amino) carbonyl-lH-5-indolyl) -oxy-2- 
pyridyl) -N- (phenoxycarbonyl ) carbamate . A portion of 
0.6 g of the mixture was dissolved in N,N- 
dimethylf ormamide (5 ml); 4- ( 1-py rrolidinyl ) piperidine 
(0.7 g, 4.7 mmol) and stirred for 2 hours; the reaction 
mixture was partitioned between ethyl acetate and 
water; the organic layer was concentrated; and the 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate: 
methanol = 10: 1) to yield as white crystals (202 mg, 
0 . 391 mmol) . 

MS Spectrum (ESI): 519(M+1). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.90 (6H, t, J=7 . 5 
Hz), 1.20-1.30 (3H, m) , 1.47-1.80 (9H, m) , 2.03-2.12 
(1H, m), 2.40-2.47 (4H, m) , 2.77-2.86 (2H, m) , 3.62- 
3.72 (1H, m) , 3.88-3.95 (2H, m) , 6.53 (1H, dd, J=2.4, 
5.9 Hz), 6.66 (1H, d, J=3.5 Hz), 7.02 (1H, dd, J=2.4, 
8.8 Hz), 7.11 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=2 . 4 
Hz), 7.78 (1H, d, J=8.8 Hz), 7.99 (1H, d, J=3.5 Hz), 
8.06 (1H, d, J=5.9 Hz), 8.25 (1H, t, J=8.8 Hz), 9.08 
(1H, s) . 

[0308] The starting materials were synthesized by 
following methods. 
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Production example 96-1 

Nl- (1-Ethylpropyl) -5- (2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide 

4- (lH-5-Indolyloxy) -2-pyridinamine (1.85 g, 8.2 
mmol, CAS No. 417722-11-3) which was described in WO 
02/32872 was dissolved in N, N-dimethylf ormamide (20 
ml); and sodium hydride (394 mg, 9.84 mmol) was added 
thereto while stirring at room temperature. The 
reaction mixture was cooled with ice bath after 30 
minutes; phenyl N- ( 1-ethylpropyl ) carbamate (1.87 g, 
9.03 mmol); and the reaction mixture was stirred at 
room temperature for 3 hours. The reaction mixture was 
partitioned between ethyl acetate and water; the 
organic layer was washed with water and brine, dried 
over anhydrous sodium sulfate, concentrated; and the 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, hexane: ethyl acetate 
=3: 1) to yield the title compound as crystals (1.95 g, 
5 . 8 mmol, 71%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.89 (6H, t, J=7 . 5 
Hz), 1.44-1.63 (4H, m) , 3.60-3.72 (1H, m) , 5.73 (1H, d, 
J=2.6 Hz), 5.80 (2H, s) , 6.12 (1H, dd, J=2.6, 6.0 Hz), 
6.67 (1H, d, J=4.3 Hz), 7.00 (1H, dd, J=2.6, 8.6 Hz), 
7.32 (1H, d, J=2.6 Hz), 7.75 (1H, d, J=6.0 Hz), 7.98 
(1H, d, J=4.3 Hz), 8.23 (1H, d, J=8.6 Hz), 9.30 (1H, s). 
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Production example 96-2 

Phenyl N- ( 1-ethylpropyl ) carbamate 

[0309] 1-Ethylpropylamine (11.6 ml, 100 mmol) was 
dissolved in tetrahydrof uran (400 ml); pyridine (8.9 ml, 
110 mmol) was added thereto at room temperature; and 
the reaction mixture was stirred. The reaction mixture 
was cooled with ice bath; phenyl chlorof ormate (13.8 ml, 
110 mmol) was added dropwise; and the reaction mixture 
was stirred at room temperature for 2 4 hours. Water 
was added to the reaction mixture; the reaction mixture 
was partitioned between ethyl acetate and water; and 
the organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and the solvent was distilled 
off under reduced pressure. The obtained crystals were 
washed with diethyl ether: hexane =1: 5 to yield the 
title compound as crystals (22.3 g, 147 mmol, 59.1%). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87 (6H, t, J=7 . 5 
Hz), 1.30-1.56 (4H, m) , 3.20-3.34 (1H, m) , 7.03-7.08 
(2H, m), 7.14-7.19 (1H, m) , 7.32-7.38 (2H, m) , 7.51 (1H, 
d, J=8.7 Hz) . 

Example 97 

Nl- (1-Ethylpropyl) -5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide 

[0310] N,N-Dimethylformamide (4 ml) and 4- 
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hydroxypiperidine (360 mg, 3.56 mmol) were added to a 
mixture (456 mg) of phenyl N-(4-(l-((l- 
ethylpropyl) amino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) - 
carbamate and phenyl N-(4-(l-((l- 

5 ethylpropyl) amino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) - 

N- (phenoxycarbonyl) carbamate synthesized in Example 96; 
and the reaction mixture was stirred for 2 hours. The 
reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was concentrated; and the 
10 residue was purified by silica gel column 

chromatography (Fuji Silysia NH, ethyl acetate: 
methanol = 10: 1) to yield the title compound as white 
crystals (1.37 mg, 0.294 mmol). 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.90 (6H, t, J=7 . 5 
15 Hz), 1.18-1.30 (3H, m) , 1.45-1.70 (6H, m) , 2.92-3.02 

(2H, m), 3.55-3.80 (3H, m) , 4.63 (1H, d, J=5.1 Hz), 
6.53 (1H, m), 6.66 (1H, d, J=3.5 Hz), 7.02 (1H, dd, 
J=2.5, 8.8 Hz), 7.31 (1H, d, J=2.5 Hz), 7.36 (1H, d, 
J=2.5 Hz), 7.78 (1H, d, J=8 . 8 Hz), 7.98 (1H, d, J=3.5 
20 Hz), 8.06 (1H, d, J=5.7 Hz), 8.24 (1H, t, J=8 . 8 Hz), 

9.08 (1H, s) . 

Example 98 

N4- (4- (1- ( (1-Ethylpropyl) amino) carbonyl-lH-5- 
25 indolyl) oxy-2-pyridyl ) -4-morpholinecarboxamide 

[0311] N, N-dimethylf ormamide (3 ml) and morpholine 
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(0.22 ml, 2.5 mmol) were added to a mixture (0.324 g) 
of phenyl N- (4- (1- ( (1-ethylpropyl ) amino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate and phenyl N-(4-(l-((l- 
ethylpropyl) amino) carbonyl-lH-5-indolyl ) oxy-2-pyridyl ) - 
5 N- (phenoxycarbonyl) carbamate synthesized in Example 96; 

and the reaction mixture was stirred for 2 hours. The 
reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was concentrated; and the 
residue was purified by silica gel column 
10 chromatography (Fuji Silysia NH, ethyl acetate: 

methanol = 10: 1) to yield the title compound as white 
crystals (95 mg, 0.21 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, t, J=7 . 5 
Hz), 1.45-1.65 (4H, m) , 3.37-3.40 (4H, m) , 3.48-3.58 
15 (4H, m) , 3.62-3.72 (1H, m) , 6.56 (1H, dd, J=2.6, 5.8 

Hz), 6.68 (1H, d, J=3.5 Hz), 7.02 (1H, dd, J=2.6, 8.8 
Hz), 7.31 (1H, d, J=2.6 Hz), 7.36 (1H, d, J=2 . 6 Hz), 
7.80 (1H, d, J= 9.1 Hz), 8.00 (1H, d, J=3.5 Hz), 8.08 
(1H, d, J=5.8 Hz), 8.26 (1H, d, J=8.8 Hz), 9.18 (1H, s) . 

20 

Example 99 

N4- (4- (1- ( (1-Pentyl) amino) carbonyl-lH-5-indolyl ) oxy-2- 
pyridyl ) -4-morpholinecarboxamide 

[0312] Similarly to Example 90, the title compound was 
25 obtained as colorless crystals (131 mg, 0.29 mmol, 84%) 

from phenyl N- ( 4- ( 1- ( 1 -pent yl amino) carbonyl-lH-indol-5- 
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yloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate (200 mg, 
0.35 mmol) and morpholine (0.15 ml, 1.7 mmol) . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.88 (3H, t, J=6.0 
Hz), 1.31 (4H, m) , 1.56 (2H, m) f 3.26 (2H, m) , 3.35 (4H, 
5 m) , 3.51 (4H, m) , 6.56 (1H, d, J=5.6 Hz), 6.67 (1H, d, 

J=3.0 Hz), 7.03 (1H, d, J=8 . 0 Hz), 7.31 (1H, s), 7.36 
(1H, s), 7.91 (1H, d, J=3.0 Hz), 8.08 (1H, d, J=5.6 Hz), 
8.20 (1H, t, J=5.6 Hz), 8.26 (1H, d, J=8.0 Hz), 9.18 
(1H, s) . 

10 

[0313] The starting materials were synthesized by 
following procedures. 
Production example 99-1 
Phenyl N- ( 1-pentyl ) carbamate 
15 Similarly to Example 90-1, the title compound 

was obtained as pale yellow crystals (20.5 g, 99 mmol, 
99%) from 1-pentylamine (11.6 ml, 100 mmol), pyridine 
(8.9 ml, 110 mmol) and phenyl chlorof ormate (13.8 ml, 
110 mmol) . 

20 X H-NMR Spectrum (CDC1 3 ) 5 (ppm): 0.92 (3H, t, J=6.8 Hz), 

1.36 (4H, m) , 1.58 (2H, m) , 3.26 (2H, q, J=6.8 Hz), 
5.00 (1H, brs), 7.13 (2H, d, J=7 . 6 Hz), 7.19 (1H, t, 
J=7.6 Hz), 7.35 (2H, t, J=7 . 6 Hz). 

25 Production example 99-2 

Nl- ( 1-Pentyl) -5- ( 2-aminopyridin-4-yloxy ) -1H-1- 
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indole carboxamide 

[0314] 4- (lH-5-Indolyloxy) -2-pyridinamine (5.0 g, 22 
mmol, CAS No. 417722-11-3) which was described in WO 
02/32872 was dissolved in N, N-dimethylf ormamide (60 
5 ml); sodium hydride (1.06 g, 27 mmol) was added thereto 

at room temperature; and the reaction mixture was 
stirred for 30 minutes. Phenyl N-n-pentylcarbamate 
(5.06 g, 24 mmol) while stirring at room temperature; 
and the reaction mixture was stirred for 30 minutes. 

10 The reaction mixture was partitioned between water and 

ethyl acetate (insoluble portions were perfectly 
dissolved by adding a small amount of methanol) ; and 
the organic layer was washed with brine, dried over 
anhydrous sodium sulfate, concentrated under reduced 

15 pressure. The residue was purified by silica gel 

column chromatography (Fuji Silysia NH; hexane : ethyl 
acetate =1: 1, ethyl acetate, ethyl acetate: methanol 
= 95: 5 in this order) . The obtained crystals were 
suspended in hexane: ethanol = 10: 1, filtered off, 

20 washed with hexane, and dried under aeration to yield 

the title compound as colorless crystals (1.55 g, 4.58 
mmol, 21%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87 (3H, t, J=6.6 
Hz), 1.31 (4Hm), 1.56 (2H, m) , 3.25 (2H, m) , 5.74 (1H, 
25 d, J=2.8 Hz), 5.83 (2H, s), 6.12 (1H, dd, J=2.8, 5.8 

Hz), 6.65 (1H, d, J=3.6 Hz), 7.00 (1H, dd, J=2.0, 8.8 



U.S. S.N. 10/651,496 
3693142vl 



257 of 466 



2003946-0058 



FP03-0088-01 

Hz), 7.32 (1H, d, J=2.0 Hz), 7.75 (1H, d, J=5 . 8 Hz), 
7.89 (1H, d, J=3.6 Hz), 8.17 (1H, t, J=5.4 Hz), 8.25 
(1H, d, J=8 .8 Hz) . 

5 Production example 99-3 

Phenyl N- (4- ( (1-pentyl) aminocarbonyl-lH-indol-5-yloxy ) - 
2-pyridyl) -N- (phenoxycarbonyl ) carbamate 

[0315] Similarly to Example 90-3, the title compound 
was obtained as a colorless amorphous solid (2.39 g, 
4.13 mmol, 90.1%) from Nl- ( 1-pentyl) -5- ( 2-aminopyridin- 
4-yloxy) -lH-1-indolecarboxamide (1.55 g, 4.58 mmol), 
triethylamine (1.43 ml, 10.31 mmol), pyridine (0.56 ml, 
6.88 mmol), and phenyl chlorof ormate (1.44 ml, 11.45 
mmol) . 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87 (3H, t, J=6.4 
Hz), 1.31 (4H, m) , 1.56 (2H, m) , 3.27 (2H, m) , 6.56 (1H, 
d, J=3.6 Hz), 6.96 (1H, dd, J=2.4, 5.4 Hz), 7.09 (1H, 
dd, J=2.4, 9.0 Hz), 7.16 (4H, d, J=7 . 6 Hz), 7.29 (2H, t, 
J=7.6 Hz), 7.43 (5H, m) , 7.51 (1H, d, J=2 . 4 Hz), 7.93 
(1H, d, J=2.4 Hz), 8.21 (1H, t, J=5.6 Hz), 8.31 (1H, d, 
J=9.0 Hz), 8.42 (1H, d, J=5.4 Hz). 

Example 100 

Nl- (1-Pentyl) -5- (2- ( ( ( 4-hydroxypiperidin-l- 
25 yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 

indolecarboxamide 



10 



15 



20 
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[0316] Similarly to Example 90, the title compound was 
obtained as colorless crystals (149 mg, 0.320 mmol, 
92 . 6%) from phenyl N- (4- (1- ( 1-pentyl ) aminocarbonyl-lH- 
indol-5-yloxy ) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
5 (200 mg, 0.346 mmol, Production example 99-3) and 4- 

hydroxypiperidine (174 mg, 1.73 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.87 (3H, m) , 1.15- 
1.40 (6H, m) , 1.50-1.70 (4H, m) , 2.98 (2H, m) , 3.36 (2H, 
m) , 3.59 (1H, m) , 3.74 (2H, m) , 4.64 (1H, d, J=4 . 0 Hz), 
10 6.53 (1H, d, J=5.2 Hz), 6.70 (1H, d, J=3.6 Hz), 7.03 

(1H, d, J=8.6 Hz), 7.31 (1H, s), 7.35 (1H, s), 7.91 (1H, 
d, J=3.6 Hz), 8.06 (1H, d, J=5.2 Hz), 8.19 (1H, m) , 
8.26 (1H, d, J=8.6Hz), 9.09 (1H, s) . 

15 Example 101 

Nl- (1-Pentyl) -5- (2- ( (4- (pyrrolidin-l-yl ) piperidin-1- 
ylcarbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 

[0317] Similarly to Example 90, the title compound was 
obtained as colorless crystals (124 mg, 0.239 mmol, 
69.2%) from phenyl N- (4- (1- (1-pentyl) aminocarbonyl-lH- 
indol-5-yloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate 
(200 mg, 0.346 mmol, Production example 99-3) and 4-(l- 
pyrrolidinyl) piperidine (267 mg, 1.73 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.87 (3H, t, J=6.8 
Hz), 1.20-1.35 (6H, m) , 1.52-1.67 (6H, m) , 1.74 (2H, m) , 



20 



25 
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2.08 (1H, m) , 2.43 (2H, m) , 2.81 (2H, t, J=7 . 6 Hz), 
3.23-3.29 (4H, m) , 3.92 (2H, m) , 6.53 (1H, dd, J=2.4, 
5.6 Hz), 6.67 (1H, d, J=3.8 Hz), 7.03 (1H, dd, J=2.4, 
9.2 Hz), 7.31 (1H, d, J=2 . 4 Hz), 7.35 (1H, d, J=2 . 4 Hz),, 
7.91 (1H, t, J=3.8 Hz), 8.06 (1H, d, J=5.6 Hz), 8.19 
(1H, d, J=5.4 Hz), 8.26 (1H, d, J=9.2 Hz), 9.09 (1H, s). 

Example 102 

Nl-Methyl-3-chloro-5- (2- ( ( (3- 
( diethyl amino) propyl) amino) carbonyl) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0318] Phenyl N- (4- (3-chloro-l- (methylamino) carbonyl- 
lH-5-indolyl) oxy-2-pyridyl) carbamate (160 mg) , 3- 

(diethylamino) propylamine (120 mg) , N,N- 

dimethylf ormamide (5 ml) were mixed together and 
stirred at room temperature for 10 minutes. After the 
addition of aqueous sodium hydrogencarbonate, 
extraction was performed with ethyl acetate. The 
purification by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate and sequentially ethyl 
acetate: methanol =10: 1) to yield the title compound 
as a white solid (86 mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.90 (6H, t, J= 7.2 
Hz), 1.46-1.56 (2H, m) , 2.32-2.46 (6H, m) , 2.83 (3H, d, 
J=4.4 Hz), 3.08-3.15 (2H, m) , 6.52 (1H, dd, J=5.6, 2.4 
Hz), 6.84 (1H, d, J=2.4 Hz), 7.16 (1H, dd, J=8.8, 2.4 
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Hz), 7.28 (1H, d, J=2.4 Hz), 8.02 (1H, d, J= 5.6 Hz), 
8.09 (2H, s), 8.21 (1H, q, J=4 . 4 Hz), 8.33 (1H, d, 
J=8 . 8 Hz) , 9.04 (1H, s) . 



5 [0319] The starting materials were synthesized as 

follows . 

Production example 102-1 

Nl-Methyl-5- ( 2-amino-4-pyridyl ) oxy-3-chloro-lH- 
indolecarboxamide 

10 5- ( (2-amino-4-pyridyl) oxy) -3-chloro-lH-l-indole 

(4.0 g, 15 mmol, CAS No. 417721-98-3) which was 
described in WO 02/32872 was dissolved in N,N- 
dimethylformamide (20 ml); sodium hydride (0.68 g, 60% 
in oil) and phenyl N-methylcarbamate (2.6 g, the 

15 product of Production example 2-1) were added thereto; 

and the reaction mixture was stirred at room 
temperature for 1 hour. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was concentrated under reduced pressure. 

20 The residue was purified by silica gel column 

chromatography (Fuji Silysia NH, hexane: ethyl acetate 
= 1: 2) to yield the title compound as a colorless 
amorphous solid(1.5 g) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.83 (3H, d, J=4.0 
25 Hz), 5.78 (1H, d, J=2 . 0 Hz), 5.88 (2H, brs), 6.14 (1H, 

dd, J=2.0, 5.8 Hz), 7.14 (1H, dd, J=2.4, 9.0 Hz), 7.23 
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(1H, d, J=2.4 Hz), 7.78 (1H, d, J=5.8 Hz), 8.08 (1H, s), 
8.19 (1H, m) , 8.32 (1H, d, J=9.0 Hz). 



Production example 102-2 

5 Phenyl N- (4- (3-chloro-l- (methylamino) carbonyl-lH-5- 

indolyl) oxy-2-pyridyl) carbamate 

[0320] While a mixture of Nl-methyl-5- (2-amino-4- 
pyridyl) oxy-3-chloro-lH-l-indolecarboxamide (850 mg, 
Production example 102-1), triethylamine (0.37 ml), 

10 pyridine (320 mg) and N , N-dime thyl f ormamide (10 ml) was 

cooled with ice and sodium chloride, phenyl 
chlorof ormate (630 mg) was added dropwise to the 
mixture. Aqueous solution of sodium hydrogencarbonate 
was added thereto after stirring for 20 minutes; 

15 extraction was performed with ethyl acetate; and 

purification was performed by silica gel column 
chromatography (ethyl acetate) . The crystals 

precipitated by adding ethyl acetate to the residue 
were filtered off to yield the title compound as white 

20 crystals (160 mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.80 (3H, d, J=4 . 4 
Hz), 6.70 (1H, dd, J=5.6, 2.4 Hz), 7.10-7.25 (4H, m) , 
7.26-7.40 (4H, m) , 8.07 (1H, s), 8.18 (2H, m) , 8.31 (1H, 
d, J=8.8 Hz) , 10.77 (1H, s) . 



25 



Example 103 
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Nl-Methyl-3-chloro-5- (2- ( (4- (pyrrolidin-1- 

yl) piper idino) carbonyl) amino- 4 -pyr idyl ) oxy-lH-1- 

indolecarboxamide 



[0321] A mixture of Nl-methyl-5- (2-amino-4-pyridyl) oxy- 
5 3-chloro-lH-l-indolecarboxamide (278 mg, Production 

example 102-1), triethylamine (0.37 ml), 

tetrahydrofuran (5 ml) was ice-cooled and stirred; 
phenyl chlorof ormate (0.33 ml) was added dropwise to 
the mixture; and the reaction mixture was further 

10 stirred for 10 minutes. Water was added thereto; 

extraction was performed with ethyl acetate; and 
purification by silica gel column chromatography was 
performed to yield a 373 mg of residue. A portion of 
245 mg of the residue was dissolved in N, N- 

15 dimethylformamide (2 ml); 4- ( 1-pyrrolidinyl) piperidine 

(345 mg) was added thereto; and the reaction mixture 
was stirred at room temperature for 30 minutes. 
Extraction was performed with ethyl acetate after the 
addition of water; and the organic layer was washed 

20 with water and brine, dried over anhydrous sodium 

sulfate, and concentrated under reduced pressure. The 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH) to yield the title 
compound (154 mg) . 

25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.19-1.30 (2H, m) , 

1.58-1.68 (4H, m) , 1.70-1.78 (2H, m) , 2.03-2.13 (1H, m) , 
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2.36-2.46 (4H, m) , 2.77-2.87 (5H, m) , 3.88-3.97 (2H, m) , 
6.55 (1H, d, J=5.6 Hz), 7.16 (1H, dd. J=9.2, 2.4 Hz), 
7.27 (1H, d, J=2.4 Hz), 7.32 (1H, s), 8.08 (1H, d, 
J=5.6 Hz), 8.10 (1H, s), 8.19-8.22 (1H, m) , 8.33 (1H, d, 
5 J=9.2 Hz) , 9.13 (1H, brs) . 



Example 104 

Nl-Methyl-3-chloro-5~ (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 

10 indolecarboxamide 

[0322] A mixture of Nl-methyl-5- (2-amino-4-pyridyl) oxy- 
3-chloro-lH-l -indolecarboxamide (480 mg, Production 
example 102-1), triethylamine (0.63 ml), 

tetrahydrofuran (15 ml) was ice-cooled and stirred; 

15 phenyl chlorof ormate (710 mg) was added dropwise to the 

mixture; and the reaction mixture was further stirred 
for 10 minutes. Extraction was performed with ethyl 
acetate after addition of water; and purification was 
performed by silica gel column chromatography (hexane: 

20 ethyl acetate = 1: 1). The obtained residue was 

dissolved in N, N-dimethylf ormamide (5 ml); 4- 
hydroxypiperidine (450 mg) was added thereto; and the 
reaction mixture was stirred at room temperature 
overnight. Water was added to the reaction mixture; 

25 extraction was performed with ethyl acetate; and 

purification was performed by silica gel column 
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chromatography (Fuji Silysia NH, ethyl acetate: 
methanol = 40: 1) to yield the title compound as 
colorless powder (78 mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.30 (2H, m) , 
5 1.61-1.79 (2H, m) , 2.82 (3H, d, J=4.4 Hz), 2.94-3.03 

(2H, m), 3.56-3 63 (1H, m) , 3.70-3.78 (2H, m) , 4.64 (1H, 
d, J=4.0 Hz), 6.55 (1H, dd, J= 5.6, 2.4 Hz), 7,16 (1H, 
dd, J= 8.8, 2.4 Hz), 7.27 (1H, d, J=2 . 4 Hz), 7.32 (1H, 
d, J=2.4 Hz), 8.08 (1H, d, J= 5.6 Hz), 8.09 (1H, s), 
10 8.21 (1H, q, J=4.4 Hz), 8.32 (1H, d, J=8.8 Hz), 9.13 

(1H, s) . 



Example 105 

Nl-Methyl-3-chloro-5- (2- ( ( (3- (4- 
15 hydroxypiperidino) propyl) amino) carbonyl) amino-4- 

pyridyl) oxy-lH-l-indolecarboxamide 

[0323] Similarly to Example 103, the title compound was 
obtained as white crystals from 1- ( 3-aminopropyl ) -4- 
hydroxypiperidine . 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.25-1.38 (2H, m) , 

1.48-1.58 (2H, m) , 1.62-1.70 (2H, m) , 1.86-1.97 (2H, m) , 
2.18-2.25 (2H, m) , 2. 60-2. 68 (2H, m) , 2.83 (3H, d, 
J=3.6 Hz), 3.02-3.13 (2H, m) , 3.34-3.42 (1H, m) , 4.49 
(1H, d, J=4.0 Hz), 6.52 (1H, dd, J=6.0, 2.4 Hz), 6.84- 

25 6.86 (1H, m) , 7.17 (1H, dd, J=8.8, 2.4 Hz), 7.28 (1H, d, 

J=2.4 Hz), 8.01-8.05 (2H, m) , 8.10 (1H, s), 8.19-8.24 
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(1H, m) , 8.33 (1H, d, J=8.8 Hz), 9.04 (1H, brs). 

[0324] The starting materials were synthesized as 
follows . 

5 Production example 105-1 

2- (3- ( 4-Hydroxypiperidino) propyl) isoindolin-1, 3-dione 

N- (3-bromopropyl) phthalimide (26.8 g) , 4- 
hydroxypiperidine (15.0 g) and potassium carbonate 
(27.6 g) were added to N, N-dimethylf ormamide; and the 
reaction mixture was stirred at room temperature 
overnight. After the addition of water, extraction was 
performed with ethyl acetate; the organic layer was 
washed with water and brine, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure 
to yield the title compound (13.9 g) . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.40-2.05 (6H, m) , 
2.10-2.60 (4H, m) , 2.70-2.90 (2H, m) , 3.60-3.85 (3H, m) , 
7.70-7.75 (2H, m) , 7.82-7.87 (2H, m) . 

20 Production example 105-2 

Benzyl N- (3- ( 4-hydroxypiperidino) propyl) carbamate 
[0325] Ethanol (100 ml) and hydrazine hydrate (1.5 g) 
were added to 2- (3- (4- <^s£^0 

hydroxypiperidino) propyl) isoindolin-1 , 3-dione (4.5 g) ; 

25 the reaction mixture was heated to reflux for 2.5 

hours; and the produced crystals were filtered off. N- 



10 



15 
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Methylmorpholine (2.5 ml) and N- 

(benzyloxycarbonyloxy ) succinimide (5.2 g) were added to 
the filtrate; and the reaction mixture was stirred at 
room temperature overnight. Aqueous solution of sodium 
hydrogencarbonate was added to the reaction mixture; 
extraction was performed with ethyl acetate; and the 
organic layer was washed with water and brine, dried 
over anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography to yield the title compound 
(2.96 g) . 

1 H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 1.52-2.10 (6H, m) , 
2.10-2.60 (4H, m), 2.78-2.90 (2H, m) , 3.24-3.33 (2H, m) , 
3.53-3.86 (1H, m) , 5.09 (2H, s) , 5.88-5.96 (1H, m) , 
7.28-7.38 (5H, m) . 

Production example 105-3 

1- (3-Aminopropyl ) -4-hydroxypiperidine 

[0326] Ethanol (200 ml) and palladium carbon (2.5 g) 
were added to benzyl N-(3-(4- 

hydroxypiperidino) propyl ) carbamate (2.96 g) ; and the 
reaction mixture was stirred vigorously under hydrogen 
atmosphere overnight. Palladium carbon was removed by 
filtration, and the filtrate was concentrated to yield 
the title compound (1.5 g) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.25-1.38 (2H, m) , 
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1.41-1.49 (2H, m) , 1.61-1.69 (2H, m) , 1.84-1.95 (2H, m) , 
2.18-2.25 (2H, m) , 2.49-2.57 (2H, m) , 2.58-2.69 (2H, m) , 
3.30-3. 42 (1H, m) . 

Example 10 6 

Nl-Methyl-3-chloro-5- (2- ( (4- (2-hydroxyethyl) piperazin- 
1-yl) carbonyl) amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide 

[0327] Similarly to Example 104, the title compound was 
obtained from 4- (2-hydroxyethyl) piperazine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.30-2.48 (6H, m) , 
2.82 (3H, d, J=4.4 Hz), 3.30-3.40 (4H, m) , 3.46 (2H, q, 
J=5.6 Hz), 4.38 (1H, t, J=5 . 6 Hz), 6.57 (1H, dd, J=5.6, 
2.4 Hz), 7.16 (1H, dd, J=8.8, 2.4 Hz), 7.29 (1H, d, 
J=2.4 Hz), 7.32 (1H, d, J=2 . 4 Hz), 8.07-8.13 (2H, m) , 
8.21 (1H, q, J=4.4 Hz), 8.32 (1H, d, J=8.8 Hz), 9.15 
(1H, s) . 

Example 107 

N4- (4- (3-Chloro-l- (methylamino ) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) -4-morpholinecarboxamide 
[0328] Similarly to Example 104, the title compound was 
obtained from morpholine. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.82 (3H, d, J=4.4 
Hz), 3.33-3.40 (4H, m) , 3.49-3.56 (4H, m) , 6.58 (1H, dd, 
J=5.6, 2.4 Hz), 7.16 (1H, dd, J=8.8, 2.4 Hz), 7.27 (1H, 



r 
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d, J= 2.4 Hz), 7.32 (1H, d, J=2 . 4 Hz), 8.06-8.13 (2H, 
m), 8.21 (1H, q, J=4 . 4 Hz), 8.32 (1H, d, J=8.8 Hz), 
9.22 (1H, s) . 



5 Example 108 

t Nl-Methyl-3-chloro-5- (2- ( ( 4-ethylpiperazin-l- 
yl) carbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarboxamide 
[0329] Similarly to Example 103, the title compound was 
obtained from N-ethylpiperazine . 
10 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.96 (3H, t, J=7 . 2 

Hz), 2.24-2.32 (6H, m) , 2.82 (3H, d, J=4.0 Hz), 3.34- 
3.39 (4H, m) , 6.57 (1H, dd, J=6.0, 2.4 Hz), 7.17 (1H, 
dd, J=9.2, 2.4 Hz), 7.27 (1H, d, J=2 . 4 Hz), 7.32 (1H, d, 
J=2.4 Hz), 8.07-8.10 (2H, m) , 8.18-8.25 (1H, m) , 8.33 
15 (1H, d, J-9.2 Hz), 9.17 (1H, brs). 



Example 10 9 

Nl-Ethyl-3-chloro-5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
20 indolecarboxamide 

[0330] Similarly to Example 104, the title compound was 

obtained as a colorless amorphous solid from Nl-ethyl- 

5- (2-amino-4-pyridyl) oxy-3-chloro-lH-l- 

indolecarboxamide . 
25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.15 (2H, m) , 1.61 

(3H, t, J=7.2 Hz), 1.60-1.70 (2H, m) , 2.94-3.02 (2H, m) , 
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3.26-3.36 (2H, m) , 3.56-3.63 (1H, m) , 3.70-3.78 (2H, m) , 
4.64 (1H, d f J- 4.4 Hz), 6.55 (1H, dd, J=5.6, 2.4 Hz), 
7.16 (1H, dd, J= 8.8, 2.4 Hz), 7.27 (1H, d, J=2 . 4 Hz), 
7.32 (1H, d, J=2.4 Hz), 8.08 (1H, d, J- 5.6 Hz), 8.13 
5 (1H, s), 8.22-8.27 (1H, m) , 8.32 (1H, d, J=8.8 Hz), 

9.12 (1H, s) . 

[0331]The starting material was synthesized as follows. 
Production example 109-1 
10 Nl-Ethyl-5- (2-amino-4-pyridyl) oxy-3-chloro-lH-l- 

indolecarboxamide 

Phenyl N-ethylcarbamate was added to a solution 
of 5- (2-amino-4-pyridyl) oxy-3-chloro-lH-l- indole (1.35 
g, CAS No. 417721-98-3) which was described in WO 
02/32872, sodium hydride (210 mg) and N,N- 
dimethylf ormamide; and the reaction mixture was stirred 
for 1 hour. An aqueous solution of ammonium chloride 
was added to the reaction mixture; extraction was 
performed with ethyl acetate; and purification by 
silica gel column chromatography (Fuji Silysia NH, 
hexane: ethyl acetate = 1: 2) to yield the title 
compound as a colorless oil (1.07 g) . 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.15 (3H, t, J=7.2 
Hz), 3.25-3.35 (2H, m) , 5.76 (1H, d, J=2 . 4 Hz), 5.87 
(2H, s), 6.14 (1H, dd, J=5.6, 2.4 Hz), 7.13 (1H, dd, 
J=8.8, 2.4 Hz), 7.23 (1H, d, J=2 . 4 Hz), 7.77 (1H, d, 
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J=5.6 Hz), 8.11 (1H, s), 8.20-8.25 (1H, m) , 8.31 (1H, d, 
J=8 .8 Hz) . 

Example 110 
5 ' Nl-Ethyl-3-chloro-5- (2- ( ( (3- (4- 

hydroxypiperidino) propyl) amino) carbonyl) amino-4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0332] Similarly to Example 103, the title compound was 
obtained as white crystals from Nl-ethyl-5- (2-amino-4- 
pyridyl) oxy-3-chloro-lH-l-indolecarboxamide and l-(3- 
aminopropyl) -4-hydroxypiperidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.16 (3H, t, J=7.2 
Hz), 1.26-1.38 (2H, m) , 1.48-1.57 (2H, m) , 1.63-1.70 
(2H, m) , 1.86-1.97 (2H, m) , 2.18-2.25 (2H, m) , 2.60- 
2.68 (2H, m) , 3.05-3.13 (2H, m) , 3.26-3.34 (2H, m) , 
3.34-3.42 (1H, m) , 4.49 (1H, d, J=4 . 0 Hz), 6.52 (1H, dd, 
J=6.0, 2.4 Hz), 6.84-6.86 (1H, m) , 7.16 (1H, dd, J=8.8, 
2.4 Hz), 7.28 (1H, d, J=2 . 4 Hz), 7.98-8.05 (2H, m) , 
8.14 (1H, s), 8.22-8.28 (1H, m) , 8.33 (1H, d, J=8.8 Hz), 
9.03 (1H, brs) . 

Example 111 

Nl-Ethyl-3-chloro-5- (2- ( ( (3- 
(diethylamino) propyl) amino) carbonyl) amino-4- 
25 pyridyl) oxy-lH-1 -indole carboxamide 

[0333] Similarly to Example 104, the title compound was 



10 
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obtained from Nl-ethyl-5- (2-amino-4-pyridyl) oxy-3- 
chloro-lH-l-indolecarboxamide and 3- 

(diethylamino) propylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.90 (6H, t, J=7 . 2 
5 Hz), 1.16 (3H, t, J=7.2 Hz), 1.46-1.54 (2H, m) , 2.33- 

2.44 (6H, m) , 3.07-3.14 (2H, m) , 3.26-3.34 (2H, m) , 
6.52 (1H, dd, J=5.6, 2.4 Hz), 6.83 (1H, s) , 7.16 (1H, 
dd, J=8.8, 2.4 Hz), 7.28 (1H, d, J=2 . 4 Hz), 8.02 (1H, d, 
J=5.6 Hz), 8.04-8.13 (1H, brs), 8.14 (1H, s), 8.23-8.27 
10 (1H, m) , 8.33 (1H, d, J=8.8 Hz), 9.04 (1H, s). 

Example 112 

Nl, 3-Dimethyl-5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-lH-1- 

15 indolecarboxamide 

[0334] Similarly to Example 104, the title compound was 
obtained as a colorless amorphous solid from Nl,3- 
dimethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide . 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17-1.30 (2H, m) , 

1.61-1.70 (2H, m) , 2.19 (3H, s), 2.80 (3H, d, J=4.0 Hz), 
2.94-3.03 (2H, m) , 3.56-3.64 (1H, m) , 3.70-3.78 (2H, m) , 
4.64 (1H, d, J=4.0 Hz), 6.52 (1H, dd, J=5.6, 2.4 Hz), 
7.02 (1H, dd, J=8.8, 2.4 Hz), 7.29-7.33 (2H, m) , 7.66 

25 (1H, s), 8.00 (1H, q, J=4 . 0 Hz), 8.05 (1H, d, J=5 . 6 Hz), 

8.25 (1H, d, J=8.8 Hz), 9.08 (1H, s) . 
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[0335] The starting materials were synthesized as 
follows . 

Production example 112-1 

4- (3-Methyl-lH-5-indolyl) oxy-2-pyridinamine 

A mixture of 5-hydroxy-3-methylindole (4.7 g) , 
2-amino-4-chloropyridine (4.1 g) , sodium hydride (1.3 
g) , and dimethyl sulfoxide (40 ml) was stirred at 160 
°C for 15 hours. Water was added thereto; extraction 
was performed with ethyl acetate; and purification was 
performed by silica gel column chromatography (ethyl 
acetate, sequentially , ethyl acetate: methanol= 20: 1) . 
The solvent was distilled off to yield the title 
compound as a brown solid (1.6 g) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.29 (3H, s), 5.70 
(1H, d, J=2.4 Hz), 5.77 (2H, s), 6.10 (1H, dd, J=5.6, 
2.4 Hz), 6.80 (1H, dd, J=8.8, 2.4 Hz), 7.15 (1H, s), 
7.17 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=8.8 Hz), 7.72 
(1H, d, J=5.6 Hz), 10.83 (1H, s) . 

Production example 112-2 

Nl, 3-Dimethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

[0336] Phenyl N-methylcarbamate (350 mg, Production 
example 2-1) was added to a solution of 4- ( 3-methyl-lH- 

5- indolyl) oxy-2-pyridinamine (500 mg) , sodium hydride 
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(93 mg) and N, N-dimethylf ormamide (5 ml) at room 
temperature; and the reaction mixture was stirred for 2 
hours and 45 minutes. Water was added to the reaction 
mixture; extraction was performed with ethyl acetate; 
and purification was performed by NH-silica gel column 
chromatography (Fuji Silysia, hexane: ethyl acetate = 
1: 2, sequentially, ethyl acetate) to yield the title 
compound as a pale yellow amorphous solid (3 65 mg) . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.19 (3H, s), 2.80 

(3H, d, J=4.0 Hz), 5.73 (1H, d, J=2 . 4 Hz), 5.83 (2H, s), 
6.12 (1H, dd, J=5.6, 2.4 Hz), 7.00 (1H, dd, J=8.8, 2.4 
Hz), 7.27 (1H, d, J= 2.4 Hz), 7.64 (1H, s) , 7.75 (1H, d, 
J=5.6 Hz), 7.98 (1H, q, J=4 . 0 Hz), 8.24 (1H, d, J=8 . 8 
Hz) . 



Example 113 



Nl, 3-Dimethyl-5- (2- ( (4- (pyrrolidin-1- 

yl) piperidino) carbonyl) amino- 4 -pyr idyl) oxy-lH-1- 

indolecarboxamide 



^ £03 



[0337] Similarly to Example 104, the title compound was 
obtained as a colorless amorphous solid from Nl,3- 
dimethyl-5~ (2-amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide and 4- ( 1-pyrrolidinyl ) piperidine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17-1.79 (2H, m) , 
1.60-1.67 (4H, m) , 1.70-1.79 (2H, m) , 2.03-2.13 (1H, m) , 
2.19 (3H, s), 2.40-2.57 (4H, m) , 2.77-2.86 (5H, m) , 
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3.88-3.96 (2H, m) , 6.52 (1H, dd, J= 5.6, 2.4 Hz), 7.02 
(1H, dd, J=8.8, 2.4 Hz), 7.28-7.85 (2H, m) , 7.66 (1H, 
s), 8.00 (1H, q, J=4.0 Hz), 8.05 (1H, d, J=5.6 Hz), 
8.25 (1H, d, J=8.8 Hz), 9.08 (1H, s) . 

5 

Example 114 

Nl-Cyclopropyl-5- (2- ( (4- 

hydroxypiperidino) carbonyl) amino-4-pyridyl) oxy-3- 
methyl-lH-l-indolecarboxamide 
10 [0338] Similarly to Example 104, the title compound was 

obtained as a colorless amorphous solid from Nl- 
cyclopropyl-5- (2-amino-4-pyridyl) oxy- 3 -methyl -1H-1- 
indolecarboxamide . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.56-0.60 (2H, m) , 
15 2.67-2.73 (2H, m) , 1.19-1.29 (2H, m) , 1.61-1.70 (2H, m) , 

2.18 (3H, s), 2.72-2.78 (1H, m) , 2.94-3.03 (2H, m) , 
3.56-3.63 (1H, m) , 3.70-3.77 (2H, m) , 4.64 (1H, d, 
J=4.0 Hz), 6.51 (1H, dd, J=5.6, 2.4 Hz), 7.02 (1H, dd, 
J=8.8, 2.4 Hz), 7.28-7.32 (2H, m) , 7.65 (1H, s), 8.05 
20 (1H, d, J=5.6 Hz), 8.11 (1H, d, J=2 . 4 Hz), 8.24 (1H, d, 

J=8.8 Hz) , 9.08 (1H, s) . 

[0339]The starting material was synthesized as follows. 
Production example 114-1 
25 Nl-Cyclopropyl-5- (2-amino-4-pyridyl) oxy-3-methyl-lH-l- 

indolecarboxamide 
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Similarly to Production example 112-2, the title 
compound was obtained as a colorless amorphous solid 
from phenyl N-cyclopropylcarbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.55-0.60 (2H, m) , 
0.68-0.73 (2H, m) , 2.18 (3H, s), 2.70-2.79 (1H, m) , 
5.73 (1H, d, J=2.4 Hz), 5.83 (2H, s), 6.12 (1H, dd, 
J=5.6, 2.4 Hz), 7.00 (1H, dd, J=8.8, 2.4 Hz), 7.26 (1H, 
d, J=2.4 Hz), 7.63 (1H, s) , 7.75(1H, d, J=5.6 Hz), 
8.09 (1H, d, J=2.4 Hz), 8.23 (1H, d, J=8.8 Hz). 



Example 115 



Nl-Cyclopropyl-5- (2- ( (4- (2-hydroxyethyl ) piperazin-1- 
yl) carbonyl) amino-4-pyridyl ) oxy-3-methyl-lH-l- 
indolecarboxamide 



^=-£84 



25 



[0340] Similarly to Example 104, the title compound was 
obtained as a colorless amorphous solid from Nl- 
cyclopropyl-5- (2-amino-4-pyridyl) oxy-3-methyl-lH-l- 
indolecarboxamide and 1- (2-hydroxyethyl ) piperazine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.57-0.60 (2H, m) , 
0.67-0.74 (2H, m) , 2.18 (3H, s), 2.30-2 .37 (6H, m) , 
2.70-2.78 (1H, m) , 3.30-3.38 (4H, m) , 3.46 (2H, q, 
J=6.4 Hz), 4.38 (1H, t, J=6.4 Hz), 6.53 (1H, dd, J=5.6, 
2.4 Hz), 7.02 (1H, dd, J=8.8, 2.4 Hz), 7.28-7.32 (2H, 
m) , 7.65 (1H, s), 8.06 (1H, d, J=5.6 Hz), 8.11 (1H, d, 
J=2.4 Hz), 8.24 (1H, d, J=8.8 Hz), 9.10 (1H, s) . 
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Example 116 

Nl-Methyl-5- (2- ( (methylamino) carbonyl ) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0341] Similarly to Example 5, the title compound was 
5 obtained as white crystals (19.5 mg, 0.058 mmol, 58%) 

from phenyl N- (4- (1- (methylamino) carbonyl- lH-5- F* &^ 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
40% methylamine in methanol. 

10 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.64 (3H, d, J=4.4 

Hz), 2.83 (3H, d, J=4.4 Hz), 6.50 (1H, dd, J=2.4, 5.6 
Hz), 6.67 (1H, d, J=3.6 Hz), 6.82 (1H, d, J=2 . 4 Hz), 
7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 
7.87 (1H, d, J=3.6 Hz), 7.95 (1H, m) , 8.02 (1H, d, 

15 J=5.6 Hz), 8.16 (1H, m) , 8.28 (1H, d, J=8.8 Hz), 9.07 

(1H, s) . 



Example . 117 

Nl-Methyl-5- (2- ( (ethylamino) carbonyl) amino-4- 

20 pyridyl) oxy-lH-l-indolecarboxamide 

[0342] Similarly to Example 5, the title compound was 
obtained as white crystals (15.0 mg, 0.042 mmol, 42%) 
from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- _ ^ 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate (52 

25 mg, 0.1 mmol) synthesized in Production example 5-2 and 

2.0 M ethylamine in tetrahydrof uran . 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7.2 
Hz), 2.83 (3H, d, J=4.0 Hz), 3.10 (2H, m) , 6.50 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 6 Hz), 6.86 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
5 J=2.4 Hz), 7.87 (1H, d, J=3 . 6 Hz), 7.96 (1H, m) , 8.02 

(1H, d, J=5.6 Hz), 8.17 (1H, m) , 8.28 (1H, d, J=8 . 8 Hz), 
8.99 (1H, s) . 



Example 118 

10 Nl-Methyl-5- (2- ( (cyclopropylamino) carbonyl) amino- 4- 

pyridyl) oxy-lH-l-indolecarboxamide 

[0343] Similarly to Example 5, the title compound was 
obtained as white crystals from phenyl N-(4-(l- 

(methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
15 (phenoxycarbonyl) carbamate (52 mg, 0.1 mmol) 

synthesized in Production example 5-2 and 
cyclopropylamine . 

hi-NMR Spectrum (CDC1 3 ) 5 (ppm): 0.58-0.62 (2H, m) , 
0.71-0.79 (2H, m) , 2.70 (1H, m) , 3.07 (3H, d, J=4 . 8 Hz), 
20 5.64 (1H, m) , 6.26 (1H, m) , 6.41 (1H, m) , 6.58 (1H, d, 

J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.20-7.30 (2H, 
m), 7.42-7.53 (2H, m) , 7.90 (1H, d, J=5.6 Hz), 8.19 (1H, 
d, J=8.8 Hz) . 



25 Example 119 

Nl-Methyl-5- (2- ( (diethylamino) carbonyl) amino- 4- 
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pyridyl ) oxy-lH-l-indolecarboxamide 

[0344] Similarly to Example 5, the title compound was 
obtained as white crystals (24.7 mg, 0.065 mmol, 65%) 
from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- 

indolyloxy) -2-pyridyl IjN- (phenoxycarbonyl) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
diethylamine . 

1H-NMR Spectrum (DMSO-d6) 5 (ppm) : 1.01 (6H, t, J=7.2 
Hz), 2.82 (3H, d, J=4 . 4 Hz), 3.20-3.50 (4H, m) , 6.54 
(1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.04 
(1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.40 
(1H, d, J=2.4 Hz), 7.78 (1H, d, J=3.6 Hz), 8.06 (1H, d, 
J=5.6 Hz), 8.16 (1H, m) , 8.28 (1H, d, J=8.8 Hz), 8.59 
(1H, s) . 



Example 12 0 

Nl-Methyl-5- (2- ( ( 1-propylamino) carbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0345] Similarly to Example 5, the title compound (28.0 
mg, 0.076 mmol, 76%) was obtained as white crystals 
from phenyl N- (4- ( 1- (methylamino) carbonyl -1H-5- 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
1-propylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.83 (3H, t, J=7 . 2 
Hz), 1.40 (2H, m) , 2.83 (3H, d, J=4.4 Hz), 3.04 (2H, m) , 
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6.49 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 
6.86 (1H, s), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.01-8.03 (2H, m) , 
8.16 (1H, m) , 8.28 (1H, d, J=8.8 Hz), 9.00 (1H, s). 
5 [0346] 

Example 121 

Nl-Methyl-5- (2- ( (2-propylamino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

Similarly to • Example 5, the title compound (20.7 
10 mg, 0.056 mmol, 56%) was obtained as white crystals 



from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- 




indol yloxy) -2-pyridyl ) -N- (phenoxycarbonyl ) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
2 -propylamine . 

15 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.06 (6H, d, J=6.8 

Hz), 2.83 (3H, d, J=4 . 4 Hz), 3.74 (1H, m) , 6.49 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.89 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
J=2.4 Hz), 7.81 (1H, m) , 7.87 (1H, d, J=3.6 Hz), 8.02 

20 (1H, d, J=5.6 Hz), 8.16 (1H, m) , 8.28 (1H, d, J=8 . 8 Hz), 

8 . 90 (1H, s) . 

Example 122 

Nl-Methyl-5- (2- ( (cyclopentylamino) carbonyl) amino-4- 
25 pyridyl) oxy-lH-l-indolecarboxamide 

[0347] Similarly to Example 5, the title compound (30.7 
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mg, 0.078 mmol, 78%) was obtained as white crystals 



from phenyl N- (4- ( 1- (methylamino) carbonyl-lH-5-: 




indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
5 cyclopentylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.10-1.90 (8H, m) , 
2.83 (3H, d, J=4.4 Hz), 3.89 (1H, m) , 6.50 (1H, d, 
J=2.4, 5.6 Hz), 6.68 (1H, d, J=3 . 6 Hz), 6.90 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
10 J=2.4 Hz), 7.87 (1H, m) , 7.93 (1H, d, J=3 . 6 Hz), 8.00 

(1H, d, J=5.6 Hz), 8.15 (1H, m) , 8.28 (1H, d, J=8 . 8 Hz), 
8.89 (1H, s) . 



Example 123 

15 Nl-Methyl-5- (2- ( ( cyclohexylamino) carbonyl) amino-4- 

pyridyl ) oxy-lH-l-indolecarboxamide 

[0348] Similarly to Example 5, the title compound (32.5 
mg, 0.080 mmol, 80%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- - ^ 0 

20 indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl) carbamate (52 

mg, 0.1 mmol) synthesized in Production example 5-2 and 
cyclohexylamine . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.00-2.00 (8H, m) , 2.83 
(3H, d, J=4.4 Hz), 3.40-3.60 (2H, m) , 3.75 (1H, m) , 
25 6.11 (1H, s), 6.43 (1H, m) , 6.60 (1H, d, J=3 . 6 Hz), 

6.95 (1H, m), 7.04 (1H, m) , 7.20-7.30 (2H, m) , 7.44 (1H, 
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d, J=3.6 Hz), 7.95 (1H, d, J=5.6 Hz), 8.20 (1H, d, 
J=8. 8 Hz) , 9.20 (1H, m) . 



Example 12 4 

£-<s)3 



Nl-Methyl-5- (2- ( ( 2-propenylamino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 



[0349] Similarly to Example 5, the title compound (18.5 
mg, 0.051 mmol, 51%) was obtained as white crystals 
from phenyl N- (4- (1- (methylamino) carbonyl -lH-5- <2^=r£"^L|. 

10 indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate (52 

mg, 0.1 mmol) synthesized in Production example 5-2 and 
allylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 2.85 (3H, d, J=4 . 8 
Hz), 3.75 (2H, m) , 5.06 (1H, dd, J=1.6, 10.4 Hz), 5.14 

15 (1H, dd, J=1.6, 17.2 Hz), 5.87 (1H, m) , 6.54 (1H, dd, 

J=2.4, 5.6 Hz), 6.69 (1H, d, J=3 . 6 Hz), 6.87 (1H, d, 
J=2.4 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, 
J=2.4 Hz), 7.89 (1H, d, J=3 . 6 Hz), 8.05 (1H, d, J=5 . 6 
Hz), 8.16-8.19 (2H, m) , 8.30 (1H, d, J=8 . 8 Hz), 9.13 

20 (1H, s) . 



Example 125 

Nl-Methyl-5- (2- ( (2-propynylamino) carbonyl) amino-4- 
pyridyl) oxy-lH-l-indolecarboxamide 
25 [0350] Similarly to Example 5, the title compound (16.8 

mg, 0.046 mmol, 46%) was obtained as white crystals 
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from phenyl N- (4- (1- (methylamino) carbonyl-lH-5- £"^5" 

indolyloxy) -2-pyridyl) -N- (phenoxycarbonyl ) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 
propargylamine . 

5 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4 . 4 

Hz), 3.12(1H, m) , 3.92 (2H, m) , 6.56 (1H, dd, J=2.4, 
5.6 Hz), 6.70 (1H, d, J=3 . 6 Hz), 6.87 (1H, d, J=2 . 4 Hz), 
7.06 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, J=2 . 4 Hz), 
7.89 (1H, d, J=3.6 Hz), 8.07 (1H, d, J=5.6 Hz), 8.18 
10 (1H, m) , 8.29-8.31 (2H, m) , 9.21 (1H, s). 

Example 12 6 

Nl-Methyl-5- (2- ( (benzylamino) carbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

15 [0351] Similarly to Example 5, the title compound (26.1 

mg, 0.063 mmol, 63%) was obtained as white crystals 
from phenyl N- ( 4- ( 1- (methylamino) carbonyl-lH-5- - p ^ 

indol yloxy) -2-pyridyl ) -N- (phenoxycarbonyl) carbamate (52 
mg, 0.1 mmol) synthesized in Production example 5-2 and 

20 benzylamine. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4 . 4 
Hz), 4.34 (2H, d, J=5 . 6 Hz), 6.53 (1H, dd, J=2.4, 5.6 
Hz), 6.69 (1H, d, J=3.6 Hz), 6.90 (1H, d, J=2 . 4 Hz), 
7.06 (1H, dd, J=2.4, 8.8 Hz), 7.20-7.35 (5H, m) , 7.39 

25 (1H, d, J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.04 (1H, d, 

J=5.6 Hz), 8.17 (1H, m) , 8.30 (1H, d, J=8.8 Hz), 8.51 
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(1H, m) , 9.17 (1H, s) . 
Example 12 7 

Nl-Methyl-5- (2- ( (furf urylamino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0352] Similarly to Example 5, the title compound (9.1 
mg, 0.022 mmol, 22%) was obtained as white powder from 
phenyl N- (4 - (1- (methyl amino) carbonyl-lH-5-indolyloxy) - <^^=~£"^?* 
2-pyridyl) -N- ( phenoxy carbonyl ) carbamate (52 mg, 0.1 



10 mmol) synthesized in Production example 5-2 and 

f urf urylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4 . 4 
Hz), 4.32 (2H, d, J=5 . 2 Hz), 6.24 (1H, s), 6.38 (1H, s), 
6.54 (1H, m) , 6.69 (1H, d, J=3.6 Hz), 6.90 (1H, s) , 
15 7.06 (1H, m) , 7.39 (1H, s), 7.57 (1H, s), 7.89 (1H, d, 

J=2.4 Hz), 8.05 (1H, d, J=5 . 6 Hz), 8.18 (1H, m) , 8.31 
(1H, d, J=8.8 Hz), 8.38 (1H, m) , 9.15 (1H, s). 

Example 12 8 
20 Nl-Methyl-5- (2- ( (thiophen-2- 

ylmethylamino) carbonyl) amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

[0353] Similarly to Example 5, the title compound (22.6 
mg, 0.054 mmol, 54%) was obtained as white powder from 
25 phenyl N- (4- (1- (methylamino) carbonyl-lH-5-indolyloxy ) - <^ 'E~^3 

2-pyridyl) -N- (phenoxy carbonyl) carbamate (52 mg, 0.1 
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mmol) synthesized in Production example 5-2 and 2- 
thiophenemethylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.85 (3H, d, J=4 . 4 
Hz), 4.50 (2H, d, J=5 . 6 Hz), 6.54 (1H, dd, J=2.4, 5.6 
Hz), 6.69 (1H, d, J=3.6 Hz), 6.88-6.98 (3H, m) , 7.06 

(1H, dd, J-2.4, 8.8 Hz), 7.35-7.39 (2H, m) , 7.89 (1H, d, 
J=3.6 Hz), 8.04 (1H, d, J=5 . 6 Hz), 8.18 (1H, m) , 8.30 

(1H, d, J=8.8 Hz), 8.55 (1H, m) , 9.18 (1H, s). 

Example 12 9 

Nl-Ethyl-5- (2- ( (ethylamino) carbonyl) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0354] Similarly to Example 27, the title compound 
(23.1 mg, 0.063 mmol, 63%) was obtained as white 
crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl) oxy-2-pyridyl) carbamate (42 mg, 0.1 mmol) 
synthesized in Production example 27-2 and 2.0 M 
ethylamine in tetrahydrofuran . 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.04 (3H, t, J=7 . 2 
Hz), 1.18 (3H, t, J=7.2 Hz), 3.12 (2H, m) , 3.31 (2H, m) , 
6.52 (1H, dd, J-2.4, 5.6 Hz), 6.69 (1H, d, J=3.6 Hz), 
6.88 (1H, d, J=2.4 Hz), 7.05 (1H, dd, J-2.4, 8.8 Hz), 
7.38 (1H, d, J=2.4 Hz), 7.92 (1H, d, J=3.6 Hz), 7.97 
(1H, m), 8.04 (1H, d, J=5 . 6 Hz), 8.23 (1H, m) , 8.30 (1H, 
d, J=8.8 Hz) , 9.01 (1H, s) . 
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Example 130 

Nl-Ethyl-5- (2- ( (diethylamino) carbonyl) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0355] Similarly to Example 27, the title compound 
5 (25.8 mg, 0.065 mmol, 65%) was obtained as white 

crystals from phenyl N- (4- (1- (ethylamino) carbonyl-lH-5- 
indolyl ) oxy-2-pyridyl ) carbamate (42 mg, 0.1 mmol) 
synthesized in Production example 27-2 and diethylamine . 
1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.03 (6H, t, J=7 . 2 
10 Hz), 1.19 (3H, t, J=7.2 Hz), 3.20-3.40 (6H, m) , 6.55 

(1H, dd, J=2.4, 5.6 Hz), 6.69 (1H, d, J=3.6 Hz), 7.05 
(1H, dd, J=2.4, 8.8 Hz), 7.38 (1H, s), 7.43 (1H, d, 
J-2.4 Hz), 7.92 (1H, d, J=3 . 6 Hz), 8.08 (1H, d, J=5.6 
Hz), 8.23 (1H, m) , 8.30 (1H, d, J=8.8 Hz), 8.62 (1H, s). 

15 

Example 131 

Nl-Dimethyl-5- (2- ( (methylamino) carbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0356] Similarly to Example 28, the title compound 
20 (17.5 mg, 0.05 mmol, 35%) was obtained as white powder 

from Nl-dimethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide (42 mg, 0.14 mmol) and 40% 
methylamine in methanol. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.67 (3H, d, J=4.4 
25 Hz), 3.05 (6H, s) , 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 

(1H, d, J=3.6 Hz), 6.83 (1H, d, J=2 . 4 Hz), 7.04 (1H, dd, 
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J-2.4, 8.8 Hz), 7.40 (1H, d, J=2 . 4 Hz), 7.68-7.71 (2H, 
m) , 8.00-8 .05 (2H, m) , 9.10 (1H, s) . 

[0357] The starting materials were synthesized by the 
following methods. 
Production example 131-1 
Phenyl N, N-dimethylcarbamate 

Similarly to Production example 2-1, the title 
compound (6.27 g, 0.038 mol, 38%) was obtained as a 
colorless oil from 2.0 M diethylamine in 
tetrahydrofuran (50 ml, 0.1 mol), phenyl chlorof ormate 
(13.8 ml, 0.11 mol) and pyridine (8.9 ml, 0.11 mol). 
1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.02 (3H, s) , 3.11 (3H, 
s) , 7 .09-7.39 (5H, m) . 

Production example 131-2 

Nl-Dimethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 
indole carboxamide 

[0358] Similarly to Production example 1-3, the title 
compound (128 mg, 0.43 mmol, 43%) was obtained as white 
crystals from 4- ( lH-5-indolyloxy ) -2-pyridinamine (225 
mg, 1.0 mmol) and phenyl N, N-dimethylcarbamate . 
1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.13 (6H, s), 4.36 (2H, 
brs), 5.92 (1H, d, J=2 . 4 Hz), 6.31 (1H, dd, J=2.4, 5.6 
Hz), 6.59 (1H, d, J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 
Hz), 7.30 (1H, d, J=2.4 Hz), 7.37 (1H, d, J=3.6 Hz), 
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7.70 (1H, d, J-8.8 Hz), 7.91 (1H, d, J=5.6 Hz). 
Example 132 

Nl-Dimethyl-5- (2- ( (ethylamino) carbonyl) amino-4- 
5 pyridyl ) oxy-lH-l-indolecarboxamide 

[0359] Similarly to Example 28, the title compound 
(21.4 mg, 0.058 mmol, 41%) was obtained as white powder 
from Nl-dimethyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 

indolecarboxamide (42 mg, 0.14 mmol) and 2.0 M 

10 ethylamine in tetrahydrofuran . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.05 (3H, t, J=7.2 
Hz), 3.05 (6H, s), 3.13 (2H, m) , 6.52 (1H, dd, J-2.4, 
5.6Hz), 6.67 (1H, d, J=3.6Hz), 6.87 (1H, d, J=2.4Hz), 
7.04 (1H, dd, J=2.4, 8.8 Hz), 7.40 (1H, d, J=2 . 4 Hz), 

15 7.68-7.71 (2H, m) , 8.00-8.05 (2H, m) , 9.02 (1H, s) . 

Example 133 

Nl-Dimethyl-5- (2- ( (dimethylamino) carbonyl) amino-4- 

pyridyl ) oxy-lH-l-indolecarboxamide 
20 [0360] Similarly to Example 28, the title compound 

(15.1 mg, 0.041 mmol, 29%) was obtained as white powder 

from Nl-dimethyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

indolecarboxamide (42 mg, 0.14 mmol) and 2.0 M 

dimethylamine in tetrahydrofuran. 
25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.85 (6H, s), 3.03 

(6H, s), 6.54 (1H, d, J=5.6 Hz), 6.65 (1H, d, J=3 . 6 Hz), 
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7.02 (1H, d, J=8.8 Hz), 7.30-7.50 (2H, m) , 7.60-7.69 
(2H, m) , 8.06 (1H, d, J=5.6 Hz), 8.81 (1H, s) . 

Example 134 

5 Nl-Benzyl-5- (2- ( (methylamino) carbonyl) amino- 4- 

pyridyl ) oxy-lH-l-indolecarboxamide 

[0361] Similarly to Example 28, the title compound 
(12.5 mg, 0.030 mmol, 24%) was obtained as white powder 
from Nl-benzyl-5- (2-amino-4-pyridyl) oxy-lH-1- 

10 indolecarboxamide (45 mg, 0.13 mmol) and 40% 

methylamine in methanol. 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.66 (3H, d, J=4 . 4 
Hz), 4.51 (2H, d, J=5.6 Hz), 6.52 (1H, dd, J=2.4, 5.6 
Hz), 6.72 (1H, d, J=3.6 Hz), 6.84 (1H, d, J=2 . 4 Hz), 
15 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.20-7.44 (6H, m) , 7.96 

(1H, m) , 8.00-8.05 (2H, m) , 8.31 (1H, d, J=8.8 Hz), 
8.83 (1H, t, J=5.6Hz), 9.09 (1H, s) . 

[0362] The starting material was synthesized by the 
20 following methods. 

Production example 134-1 

Nl-Benzyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide 

Similarly to Production example 1-3, the title 
25 compound (45 mg, 0.13 mmol, 13%) was obtained as white 

powder from 4- ( lH-5-indolyloxy ) -2-pyridinamine (225 mg, 
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1.0 mmol) and phenyl N-benzylcarbamate . 

1 H-NMR Spectrum (CDC1 3 ) 5(ppm): 4.38 (2H, brs), 4.68 
(2H, d, J=4.0 Hz), 5.82 (1H, m) , 5.92 (1H, m) , 6.30 (1H, 
m) , 6.61 (1H, d, J=3.6 Hz), 7.07 (1H, dd, J=2.4, 8.8 
5 Hz), 7.26-7.47 (7H, m) , 7.91 (1H, d, J=5 . 6 Hz), 8.19 

(1H, d, J=8.8 Hz) . 



Example 135 

5- (2- ( (Methylamino) carbonyl) amino-4-pyridyl ) oxy-lH-1- 
10 indole-l~carboxylic acid pyrrolidin-l-ylamide 

[0363] Similarly to Example 28, the title compound 
(21.1 mg, 0.056 mmol, 27%) was obtained as white powder 
from 5- (2-amino-4-pyridyl) oxy-lH-l-indole-l-carboxylic 
acid pyrrolidin-l-ylamide (67 mg, 0.21 mmol) and 40% 
15 methylamine in methanol. 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.80-2.00 (4H, m) , 
2.67 (3H, d, J=4.4 Hz), 3.40-3.60 (4H, m) , 6.53 (1H, dd, 
J=2.4, 5.6 Hz), 6.66 (1H, d, J=3 . 6 Hz), 6.85 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, 
20 J=2.4 Hz), 7.80 (1H, d, J=3 . 6 Hz), 7.83 (1H, d, J=8 . 8 

Hz), 8.00 (1H, m) , 8.04 (1H, d, J=5.6 Hz), 9.10 (1H, s). 



[0364] The starting materials were synthesized by the 
following methods. 
25 Production example 135-1 

Phenyl pyrrol idin-l-ylcarboxylate 
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Similarly to Production example 2-1, the title 
compound (2.68 g, 0.014 mol, 14%) was obtained as white 
crystals from pyrrolidine (8.3 ml, 0.1 mol), phenyl 
chlorof ormate (13.8 ml, 0.11 mol) and pyridine (8.9 ml, 
0 . 11 mol) . 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.90-1.99 (4H, m) , 
3.46-3.59 (4H, m) , 7.20-7.37 (5H, m) . 

Production example 135-2 

5- (2-Amino-4-pyridyl) oxy-lH-l-indole-l-carboxylic acid 
pyrrolidin-l-ylamide 

[0365] Similarly to Production example 1-3, the title 
compound (146 mg, 0.45 mmol, 60%) was obtained as white 
powder from 4- ( lH-5-indolyloxy ) -2-pyridinamine (170 mg, 
0.76 mmol) and phenyl pyrrolidin-l-ylcarboxylate . 
1 H-NMR Spectrum (CDCI3) 5 (ppm) : 1.96-2.02 (4H, m) , 
3.60-3.67 (4H, m) , 4.35 (2H, brs), 5.91 (1H, d, J=2 . 4 
Hz), 6.31 (1H, dd, J=2.4, 5.6 Hz), 6.57 (1H, d, J=3 . 6 
Hz), 7.03 (1H, dd, J=2 . 4 , 8.8 Hz), 7.29 (1H, d, J=2 . 4 
Hz), 7.43 (1H, d, J=3.6 Hz), 7.88 (1H, d, J=8 . 8 Hz), 
7.91 (1H, d, J=5.6 Hz) . 

Example 136 

5- (2- ( (Pyrrolidin-l-ylamino) carbonyl) amino-4- 
pyridyl) oxy-lH-l-indole-l-carboxylic acid pyrrolidin-l- 
ylamide 
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[0366] Similarly to Example 28, the title compound (6.2 
mg, 0.015 mmol, 9.2%) was obtained as white powder from 
5- (2-amino-4-pyridyl) oxy-lH-l-indole-l-carboxylic acid 
pyrrolidin-l-ylamide (52 mg, 0.16 mmol) and pyrrolidine. 
5 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.70-1.90 (8H, m) , 

3.20-3.40 (4H, m) , 3.50-3.70 (4H, m) , 6.56 (1H, dd, 
J=2.4, 5.6 Hz), 6.66 (1H, d, J=3.6 Hz), 7.03 (1H, dd, 
J=2.4, 8.8 Hz), 7.38 (1H, d, J=2 . 4 Hz), 7.45 (1H, d, 
J=2.4 Hz), 7.80 (1H, d, J=3 . 6 Hz), 7.84 (1H, d, J=8 . 8 
10 Hz), 8.08 (1H, d, J=5.6Hz), 8.61 (1H, s). 



Example 137 

Nl- (2-Propynyl) -5- (2- ( (ethylamino) carbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

15 [0367] Similarly to Example 28, the title compound 

(16.5 mg, 0 . 044 mmol, 25%) was obtained as white 
crystals from Nl- (2-propynyl) -5- ( 2-amino-4-pyridyl ) oxy- 
IH-l-indolecarboxamide (54 mg, 0.18 mmol) and 2.0 M 
ethylamine in tetrahydrof uran . 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.04 (3H, t, J=7 . 2 

Hz), 3.12 (2H, m) , 3.23 (1H, m) , 4.10 (2H, m) , 6.52 (1H, 
dd, J=2.4, 5.6 Hz), 6.53 (1H, d, J=3 . 6 Hz), 6.88 (1H, d, 
J=2.4 Hz), 7.08 (1H, dd, J=2.4, 8.8 Hz) , 7.40 (1H, d, 
J=2.4 Hz), 7.92 (1H, d, J=3 . 6 Hz), 8.00 (1H, m) , 8.04 

25 (1H, d, J=5.6 Hz), 8.31 (1H, d, J=8.8 Hz), 8.73 (1H, m) , 

9.02 (1H, s) . 
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[0368] The starting materials were synthesized by the 
following methods. 
Production example 137-1 
5 Phenyl N- ( 2-propynyl) carbamate 

Similarly to Production example 2-1, the title 
compound (7.64 g, 0.044 mol, 87%) was obtained as white 
crystals from 2-propynylamine (3.43 ml, 0.05 mol), 
phenyl chlorof ormate (6.9 ml, 0.055 mol) and pyridine 
10 (4.45 ml, 0 . 055 mol) . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 2.30 (1H, t, J=2 . 8 Hz), 
4.05-4.15 (2H, m) , 5.22 (1H, brs) , 7.10-7.40 (5H, m) . 



Production example 137-2 
15 Nl- (2-Propynyl) -5- (2-amino-4-pyridyl ) oxy-lH-1- 

indolecarboxamide 

[0369] Similarly to Production example 1-3, the title 
compound (169 mg, 0.55 mmol, 28%) was obtained as white 
crystals from 4- ( lH-5-indolyloxy ) -2-pyridinamine (450 
20 mg, 2.0 mmol) and phenyl N- (2-propynyl) carbamate . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm): 2.35 (1H, m) , 4.20-4.40 
(4H, m) , 5.72 (1H, brs), 5.92 (1H, d, J=2 . 4 Hz), 6.30 
(1H, dd, J=2.4, 5.6 Hz), 6.63 (1H, d, J=3.6 Hz), 7.08 
(1H, dd, J=2.4, 8.8 Hz), 7.30 (1H, d, J=2 . 4 Hz), 7.46 
25 (1H, d, J=3.6 Hz), 7.92 (1H, d, J=5.6 Hz), 8.20 (1H, d, 

J=8.8 Hz) . 
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Example 138 

Nl- (2-Propynyl) -5- (2- ( (diethylamino) carbonyl) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0370] Similarly to Example 28, the title compound 
(27.9 mg, 0.069 mmol, 39%) was obtained as white 
crystals from Nl- (2-propynyl) -5- (2-amino-4-pyridyl) oxy- 
lH-l-indolecarboxamide (54 mg, 0.18 mmol) and N,N- 
diethylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.03 (6H, t, J=7 . 2 
Hz), 3.23 (1H, m), 3.25-3.40 (4H, m) , 4.01 (2H, m) , 
6.56 (1H, dd, J=2.4, 5.6 Hz), 6.72 (1H, d, J=3 . 6 Hz), 
7.08 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, J=2 . 4 Hz), 
7.43 (1H, d, J=2.4 Hz), 7.92 (1H, d, J=3 . 6 Hz), 8.08 
(1H, d, J=5.6 Hz), 8.31 (1H, d, J=8 . 8 Hz), 8.63 (1H, s), 
8.73 (1H, m) . 

Example 13 9 

Nl- (2-Propynyl) -5- (2- ( (pyrrolidin-l-yl ) carbonyl) amino- 
2 0 4-pyridyl ) oxy-lH-l-indolecarboxamide 

[0371] Similarly to Example 28, the title compound 
(25.1 mg, 0.062 mmol, 35%) was obtained as white 
crystals from Nl- (2-propynyl) -5- ( 2-amino-4-pyridyl ) oxy- 
lH-l-indolecarboxamide (54 mg, 0.18 mmol) and 
25 pyrrolidine. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.70-1.90 (4H, m) , 

U.S. S.N. 10/651,496 294 Of 4 66 2003946-0058 

3693142vl 



10 



FP03-0088-01 

3.22 (1H, m) , 3.25-3.40 (4H, m) , 4.10 (2H, m) , 6.56 (1H, 
dd, J=2.4, 5.6 Hz), 6.71 (1H, d, J=3 . 6 Hz), 7.07 (1H, 
dd, J=2.4, 8.8 Hz), 7.39 (1H, d, J=2 . 4 Hz), 7.44 (1H, d, 
J=2.4 Hz), 7.92 (1H, d, J=5.6 Hz), 8.08 (1H, d, J=5.6 
5 Hz), 8.30 (1H, d, J=8 . 8 Hz), 8.62 (1H, s), 8.72 (1H, m) . 

Example 14 0 

Nl-Methyl-5- ( 6- ( (morpholin-4- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0372] Similarly to Example 28, the title compound 
(12.5 mg, 0.032 initio 1, 12%) was obtained as pale yellow 
powder from Nl-methyl-5- ( 6-aminopyrimidin-4-yl ) amino- 
lH-l-indolecarboxamide (73 mg, 0.26 mmol) and 
morpholine . 

X H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.83 (3H, d, J=3.6 
Hz), 3.43-3.45 (4H, m) , 3.55-3.58 (4H, m) , 6.63 (1H, d, 
J=3.6.Hz), 7.26 (1H, s), 7.32 (1H, d, J=8 . 8 Hz), 7.77 
(1H, d, J=3.6Hz), 7.90 (1H, s), 8.05 (1H, m) , 8.14 (1H, 
d, J=8.8 Hz), 8.29 (1H, s) , 9.21 (1H, s), 9.34 (1H, s). 

[0373] The starting materials were synthesized by the 
following methods. 
Production example 140-1 
25 6-Chloro-4- ( lH-5-indolylamino) pyrimidine 

4 , 6-Dichloropyrimidine (5.89 g, 40 mmol), 5- 
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aminoindole (6.27 g, 47 mmol) and N,N- 
diisopropylethylamine (20.6 ml, 0.12 mol) were 
dissolved in N-methylpyrrolidone (80 ml), and the 
reaction mixture was stirred at 50 °C for 2.5 hours. The 
reaction mixture was partitioned between ethyl acetate 
and water; the aqueous layer was subjected to re- 
extraction with ethyl acetate; and the combined organic 
layer was washed with brine, and dried over anhydrous 
sodium sulfate. The solvent was distilled off under 
reduced pressure; a small amount of ethyl acetate was 
added to the residue to crystallize; and the crystals 
were filtered off, washed with diethyl ether, and dried 
under aeration to yield the title compound (3.70 g, 15 
mmol, 38%) as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 6.42 (1H, m) , 6.62 
(1H, brs), 7.11 (1H, d, J=8.0 Hz), 7.35-7.40 (2H, m) , 
7.72 (1H, brs), 8.38 (1H, s), 9.68 (1H, s) , 11.11 (1H, 
s) . 

Production example 140-2 

6- Amino- 4- ( lH-5-indolylamino) pyrimidine 

[0374] A 7N ammonia in methanol (60 ml) was added to 6- 
chloro-4- ( lH-5-indolylamino) pyrimidine (2 . 455 g, 10 
mmol); and the reaction mixture was heated in a sealed 
tube at 130°C for 90 hours. The solvent was distilled 
off under reduced pressure; the residue was purified by 
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silica gel column chromatography (eluent; ethyl 
acetate: tetrahydrof uran =1: 1); diethyl ether was 
added to crystallize; and the crystals were filtered 
off, washed with diethyl ether, and dried under 
5 aeration to yield the title compound (1.563 g, 6.9 mmol, 

69%) as pale brown crystals. 

1 H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 4.50 (2H, brs), 5.66 
(1H, m) , 6.55 (1H, m) , 6.68 (1H, brs), 7.07 (1H, dd, 
J=2.4, 8.8 Hz), 7.25-7.28 (1H, m) , 7.40 (1H, d, J=8 . 8 
10 Hz), 7.52 (1H, d, J=2 . 4 Hz), 8.19 (1H, s), 8.29 (1H, 

brs) . 



Production example 140-3 

Nl-Methyl-5- ( 6-aminopyrimidin-4-yl ) amino-lH-1- 

15 indolecarboxamide 

[0375] Similarly to Production example 2-3, the title 
compound (295 mg, 1.05 mmol, 52%) was obtained as white 
crystals from 6-amino-4- ( lH-5-indolylamino) pyrimidine 
(450.5 mg, 2.0 mmol) and phenyl N-methylcarbamate . 

20 1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.09 (3H, d, J=4 . 0 Hz), 

4.56 (2H, brs), 5.52 (1H, m) , 5.73 (1H, m) , 6.61 (1H, d, 
J=3.6 Hz), 6.66 (1H, brs), 7.19 (1H, dd, J=2.4, 8.8 Hz), 
7.43 (1H, d, J=3.6 Hz), 7.48 (1H, d, J=2 . 4 Hz), 8.13 
(1H, d, J=2.4 Hz), 8.21 (1H, s). 

25 

Example 141 
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Nl -Methyl- 5- ( 6- ( (4- ( pyrrol idin-l-yl ) pipe ri din- 1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0376] Similarly to Example 28, the title compound 
(20.6 mg, 0.045 mmol, 17%) was obtained as white 
crystals from Nl-methyl-5- ( 6-aminopyrimidin-4-yl ) amino- 
lH-l-indolecarboxamide (73 mg, 0.26 mmol) and 4- 
(pyrrolidin-l-yl ) piperidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.36 (2H, m) , 
1.60-1.70 (4H, m) , 1.70-1.85 (2H, m) , 2.40-2.60 (5H, m) , 
2.83 (3H, d, J=4.4 Hz), 2.85-2.95 (2H, m) , 3.95-4.05 
(2H, m) , 6.63 (1H, d, J=3 . 6 Hz), 7.24 (1H, s) , 7.31 (1H, 
dd, J«2.4, 8.8 Hz), 7.77 (1H, d, J=3.6 Hz), 7.90 (1H, 
s), 8.05 (1H, m) , 8.14 (1H, d, J=8 . 8 Hz), 8.28 (1H, s), 
9.14 (1H, s) , 9.31 (1H, s) . 

Example 142 

Nl-Ethyl-5- ( 6- ( (ethylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 

[0377] Sodium hydride (69 mg, 1.73 mmol) was suspended 
in N,N-dimethylf ormamide (3 ml); 6-amino-4- ( 1H-5- 
indolylamino) pyrimidine (311 mg, 1.38 mmol) was added 
thereto at room temperature under nitrogen stream; the 
reaction mixture was stirred for 30minutes; phenyl N- 
ethylcarbamate (28 6 mg, 1.73 mmol) was added thereto; 
and the reaction mixture was stirred overnight. The 
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reaction mixture was partitioned between a solvent 
mixture of ethyl acetate-tetrahydrof uran (1: 1) and a 
saturated aqueous solution of sodium hydrogencarbonate ; 
the organic layer was washed with water and brine, and 
5 dried over anhydrous sodium sulfate; the solvent was 

distilled off; the residue was purified by silica gel 
column chromatography (eluent; ethyl acetate: 
tetrahydrof uran=l : 1); eluted fractions were 
concentrated; ethyl acetate was added to the residue to 
10 crystallize; and the crystals were filtered off, and 

dried under aeration to yield the title compound (14.3 
mg, 0.039 mmol, 2.8%) as white crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.07 (3H, t, J=7.2 
Hz), 1.18 (3H, t, J=7.2 Hz), 3.11-3.40 (4H, m) , 6.64 
15 (1H, d, J=3.6 Hz), 6.87 (1H, s), 7.29 (1H, dd, J=2.4, 

8.8 Hz), 7.62 (1H, m) , 7.80 (1H, d, J=3.6 Hz), 7.86 (1H, 
s), 8.09-8.17 (2H, m) , 8.27 (1H, s) , 9.06 (1H, s), 9.35 
(1H, s) . 

Furthermore, the eluted fractions obtained in 
20 the above chromatography were concentrated; the residue 

was purified again by silica gel column chromatography 
(eluent; ethyl acetate: methanol = 95: 5); eluted 
fractions were concentrated; ethyl acetate was added to 
the residue to crystallize; and the crystals were 
25 filtered off, and dried under aeration to yield Nl- 

ethyl-5- ( 6-aminopyrimidin-4-yl ) amino-lH-1- 
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indolecarboxamide (210 mg, 0.71 mmol, 51%) as white 
crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.18 (3H, t, J=7.2 
Hz), 3.20-3.40 (2H, m) , 5.72 (1H, m) , 6.24 (2H, brs), 

5 6.61 (1H, d, J=3.6 Hz), 7.21 (1H, dd, J=2.4, 8.8 Hz), 

7.76 (1H, s), 7.79 (1H, d, J=3 . 6 Hz), 8.01 (1H, s) , 
8.07-8.14 (2H, m) , 8.74 (1H, s) . 



Example 143 

10 Nl -Ethyl -5- ( 6- ( (diethylamino) carbonyl) aminopyrimidin-4- 

yl) amino-lH-l-indolecarboxamide 

[0378] Similarly to Example 28, the title compound 
(24.5 mg, 0.062 mmol, 26%) was obtained as white 

crystals from Nl-ethyl-5- ( 6-aminopyrimidin-4-yl ) amino- 
15 lH-l-indolecarboxamide (70 mg, 0.24 mmol) and 

diethylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.07 (6H, t, J=7 . 2 
Hz), 1.18 (3H, t, J-7.2 Hz), 3.20-3.50 (6H, m) , 6.63 
(1H, d, J=3.6 Hz), 7.31-7.33 (2H, m) , 7.80 (1H, d, 
20 J=3.6 Hz), 7.91 (1H, s) , 8.09-8.15 (2H, m) , 8.28 (1H, 

s) , 8 . 66 (1H, s) , 9.33 (1H, s) . 



Example 14 4 

Nl-Ethyl-5- ( 6- ( (4- (pyrrolidin-l-yl ) piperidin-1- 
25 yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 

indolecarboxamide 
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[0379] Similarly to Example 28, the title compound 
(43.3 mg, 0.091 mmol, 39%) was obtained as white 

crystals from Nl-ethyl-5- ( 6-aminopyrimidin-4-yl) amino- 

lH-l-indolecarboxamide (70 mg, 0.24 mmol) and 4- 
5 ( pyrrol idin-l-yl ) piper idine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.18 (3H, t, J=7 . 2 

Hz), 1.20-1.36 (2H, m) , 1.60-1.70 (4H, m) , 1.70-1.85 
(2H, m) , 2.40-2.60 (5H, m) , 2.85-2.95 (2H, m) , 3.20- 

3.50 (2H, m), 3.95-4.05 (2H, m) , 6.63 (1H, d, J=3.6 Hz), 
10 7.24 (1H, s), 7.31 (1H, d, J=8 . 0 Hz), 7.80 (1H, d, 

J=3.6 Hz), 7.90 (1H, s) , 8.10-8.15 (2H, m) , 8.28 (1H, 

s) , 9.14 (1H, s) , 9.31 (1H, s) . 



Example 14 5 
15 Nl-Ethyl-5- (6- ( (2- (N,N- 

diethylamino) ethylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 

[0380] Similarly to Example 28, the title compound 
(43.0 mg, 0.098 mmol, 42%) was obtained as white 
20 crystals from Nl-ethyl-5- ( 6-aminopyrimidin-4-yl ) amino- 

lH-l-indolecarboxamide (70 mg, 0.24 mmol) and 2-(N,N- 
diethylamino) ethylamine. 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.96 (6H, t, J=7.2 
Hz), 1.18 (3H, t, J=7.2 Hz), 2.30-2.60 (6H, m) , 3.10- 
25 3.40 (4H, m), 6.64 (1H, d, J=3.6 Hz), 6.87 (1H, s) , 

7.29 (1H, d, J=8.8 Hz), 7.71 (1H, m) , 7.80 (1H, d, 
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J=3.6 Hz), 7.88 (1H, s) , 8.09-8.20 (2H, m) , 8.25 (1H, 
s) , 9.21 (1H, s) , 9.34 (1H, s) . 

Example 14 6 

Nl-Phenyl-5- ( 6- ( (diethylamino) carbonyl) aminopyrimidin- 
4-yl) amino- lH-l-indolecarboxamide 

[0381] Similarly to Example 28, the title compound 
(27.5 mg, 0.062 mmol, 27%) was obtained as white 
crystals from Nl-phenyl-5- ( 6-aminopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (80 mg, 0.23 mmol) and 
diethylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.08 (6H, t, J=7.2 
Hz), 3.20-3.40 (4H, m) , 6.74 (1H, d, J=3.6 Hz), 7.13 
(1H, dd, J=2.4, 8.8 Hz), 7.33-7.42 (4H, m) , 7.64-7.67 
(2H, m) , 7.98-8.03 (2H, m) , 8.13 (1H, d, J=8 . 8 Hz), 
8.31 (1H, s), 8.69 (1H, s), 9.39 (1H, s) , 10.00 (1H, s). 

[0382] The starting material was synthesized by the 
following method. 
Production example 146-1 

Nl -Phenyl- 5- ( 6-aminopyrimidin-4-yl ) amino- 1H-1- 
indolecarboxamide 

Similarly to Production example 2-3, the title 
compound (160 mg, 0.46 mmol, 35%) was obtained as pale 
brown powder from 6-amino-4- ( 1H-5- 

indolylamino) pyrimidine (300 mg, 1.33 mmol) and phenyl 
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isocyanate . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 4.61 (2H, brs), 5.76 
(1H, m) , 6.68 (1H, d, J=3.6 Hz), 6.77 (1H, s) , 7.22- 
7.25 (2H, m) , 7.35-7.45 (3H, m) , 7.50-7.60 (4H, m) , 
5 8.16 (1H, d, J=8.8 Hz), 8.22 (1H, s) . 



Example 14 7 

Nl-Phenyl-5- (-6- ( (3- (N,N- 

diethylamino) propylamine) carbonyl ) aminopyrimidin-4- 

10 yl) amino-lH-l-indolecarboxamide 

[0383] Similarly to Example 28, the title compound 
(56.2 mg, 0.11 mmol, 48%) was obtained as white powder 
from Nl-phenyl-5- ( 6-aminopyrimidin-4-yl ) amino-lH-1- 

indolecarboxamide (80 mg, 0.23 mmol) and 3-(N,N- 

15 diethylamino) propylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.80-1 . 00 (6H, m) , 
1.40-1.65 (2H, m) , 2.20-2.60 (6H, m) , 3.00-3.40 (2H, m) , 
6.70-6.88 (2H, m) , 7.10-7.17 (1H, m) , 7.30-7.49 (3H, m) , 
7.60-7.80 (3H, m) , 7.90-8.40 (4H, m) , 9.10-9.40 (2H, m) , 

20 10.00-10.14 (1H, m) . 



Example 14 8 

Nl-Cyclopropyl-5- (6- ( (4- (piperidin-l-yl ) piperidin-1- 
yl) carbonyl) aminopyrimidin-4-yl) amino-lH-1- 
25 indole carboxamide 

[0384] Similarly to Production example 2-3, a crude 
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product of Nl-cyclopropyl-5- ( 6-aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide (132 mg) was obtained 
as white powder from 6-amino-4- ( 1H-5- 

indolylamino) pyrimidine (300 mg, 1.33 mmol) and phenyl 
5 N-cyclopropylcarbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.60-0.63 (2H, m) , 
0.70-0.74 (2H, m) , 2.76 (1H, m) , 5.73 (1H, s), 6.24 (2H, 
brs), 6.59 (1H, d, J=3.6 Hz), 7.02 (1H, dd, J=2.4, 8.8 
Hz), 7.74-7.76 (2H, m) , 8.01 (1H, s), 8.12 (1H, d, 
10 J=8.8 Hz), 8.15 (1H, d, J=2 . 4 Hz), 8.75 (1H, s). 

[0385] Similarly to Example 28, the title compound 
(20.6 mg, 0.041 mmol, 3.1% in 2 processes ) was 
obtained as white crystals from the above crude product. 

15 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.59-0.63 (2H, m) f 

0.70-0.76 (2H, m) , 1.20-1.60 (8H, m) , 1.60-1.80 (2H, m) , 
2.30-2.80 (8H, m) , 4.05-4.20 (2H, m) , 6.61 (1H, d, 
J=3.6 Hz), 7.24 (1H, s), 7.32 (1H, dd, J=2.4, 8.8 Hz), 
7.76 (1H, d, J=3.6 Hz), 7.90 (1H, s) , 8.13 (1H, d, 

20 J=8.8 Hz), 8.17 (1H, d, J=2 . 4 Hz), 8.28 (1H, s) , 9.15 

(1H, s) , 9.32 (1H, s) . 

Example 14 9 

Nl-Dimethyl-5- ( 6- ( (4- (pyrrolidin-l-yl) piperidin-1- 
25 yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 

indolecarboxamide 
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[0386] Similarly to Example 28, the title compound 
(19.2 mg, 0.040 mmol, 21%) was obtained as white powder 
from Nl-dimethyl-5- ( 6-aminopyrimidin-4-yl ) amino- 1H- 1- 
indolecarboxamide (56 mg, 0.19 mmol) and 4- (pyrrolidin- 
5 1-yl) piper idine . 

"""H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.36 (2H, m) , 
1.60-1.70 (4H, m), 1.70-1.85 (2H, m) , 2.40-2.60 (5H, m) , 
2.85-2.95 (2H, m) , 3.00 (6H, s), 3.95-4.05 (2H, m) , 
6.60 (1H, d, J=3.2 Hz), 7.22 (1H, d, J=1.2 Hz), 7.30 
10 (1H, dd, J=2.0, 8.8 Hz), 7.50-7.55 (2H, m) , 7.88 (1H, 

brs), 8.26 (1H, d, J=1.2 Hz), 9.13 (1H, s), 9.29 (1H, 
s) . 

[0387] The starting material was synthesized by the 
15 following method. 

Production example 149-1 

Nl-Dimethyl-5- ( 6-aminopyrimidin-4-yl ) amino- 1H-1 - 

indole carboxamide 

Similarly to Production example 2-3, the title 
20 compound (101 mg, 0.34 mmol, 34%) was obtained as white 

crystals from 6-amino-4- ( lH-5-indolylamino) pyrimidine 

(225.3 mg, 1.0 mmol) and phenyl N, N-dimethylcarbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 3.02 (6H, s), 5.71 

(1H, s), 6.23 (2H, brs), 6.60 (1H, d, J=3.6 Hz), 7.22 
25 (1H, dd, J=2.0, 8.8 Hz), 7.50-7.55 (2H, m) , 7.74 (1H, d, 

J=2.0Hz), 8.00 (1H, s), 8.73 (1H, s). 



U.S. S.N. 10/651,496 
3693142vl 



305 of 466 



2003946-0058 



FP03-0088-01 



Example 150 
Nl-Dimethyl-5- (6- ( (3- 

diethylaminopropyl) carbonyl) aminopyrimidin-4-yl ) amino- 
lH-l-indolecarboxamide 

[0388] Similarly to Example 28, the title compound 
(55.3 mg, 0.12 mmol, 66%) was obtained as white 
crystals from Nl-dimethyl-5- ( 6-aminopyrimidin-4- 

yl) amino-lH-l-indolecarboxamide (55 mg, 0.19 mmol) and 
3-diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=7 . 2 
Hz), 1.50-1.55 (2H, m) , 2.30-2.45 (6H, m) , 3.00 (6H, s), 
3.10-3.15 (2H, m) , 6.60 (1H, dd, J=0.8, 3.6 Hz), 6.82 
(1H, brs), 7.28 (1H, dd, J=2.0, 8.8 Hz), 7.50-7.55 (2H, 
m), 7.71 (1H, m) , 7.84 (1H, brs), 8.23 (1H, d, J=0.8 
Hz) , 9.08 (1H, s) , 9.32 (1H, s) . 

Example 151 

5- ( 6- ( (4- ( Pyrrolidine 1-yl) piperidin-1- 
2 0 yl) carbonyl) amino-4-pyrimidyl ) amino-lH-l-indole-1- 

carboxylic acid pyrrolidin-l-ylamide 

[0389] Similarly to Example 28, the title compound 
(13.1 mg, 0.026 mmol, 14%) was obtained as white 
crystals from 5- ( 6-amino-4-pyrimidyl ) amino-lH-l-indole- 
25 1-carboxylic acid pyrrolidin-l-ylamide (61 mg, 0.19 

mmol) and 4- (pyrrolidin-l-yl) piperidine . 



10 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.36 (2H, m) , 
1.60-1.70 (4H, m) , 1.70-1 . 90 (6H, m) , 2.40-2.60 (5H, m) , 
2.85-2.95 (2H, m) , 3.40-3.60 (4H, m) , 3.95-4.05 (2H, m) , 
6.59 (1H, d, J=3.2 Hz), 7.22 (1H, brs), 7.28 (1H, dd, 
J=2.0, 8.8 Hz), 7.60-7.70 (2H, m) , 7.87 (1H, m) , 8.26 
(1H, d, J=1.2 Hz), 9.12 (1H, s), 9.28 (1H, s). 

[0390] The starting material was synthesized by the 
following method. 
Production example 151-1 

5- ( 6-Amino-4-pyrimidyl) amino-lH-l-indole-l-carboxylic 
acid pyrrolidin-l-ylamide 

Similarly to Production example 2-3, the title 
compound (122 mg, 0.38 mmol, 38%) was obtained as white 
crystals from 6-amino-4- (lH-5-indolylamino) pyrimidine 
(225.3 mg, 1.0 mmol) and phenyl pyrrolidin-1- 
ylcarboxylate . 

2 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.80-1.95 (4H, m) , 
3.50-3. 60 . (4H, m) , 5.71 (1H, s) , 6.23 (2H, brs), 6.59 
(1H, d, J=3.6 Hz), 7.20 (1H, dd, J=2.0, 8.8 Hz), 7.64- 
7.69 (2H, m), 7.74 (1H, d, J=2 . 0 Hz), 8.00 (1H, s) , 
8.73 (1H, s) . 

Example 152 

5- (6- ( (Morpholin-4-yl) carbonyl) amino-4-pyrimidyl ) amino- 
IH-l-indole-l-carboxylic acid pyrrolidin-l-ylamide 
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[0391] Similarly to Example 28, the title compound 
(30.3 nig, 0.070 mmol, 37%) was obtained as white powder 
from 5- ( 6-amino-4-pyrimidyl) amino-lH-l-indole-1- 

carboxylic acid pyrrolidin-l-ylamide (61 mg, 0.19 mmol) 
5 and morpholine. 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.80-1.90 (4H, m) , 
3.40-3.50 (4H, m) , 3.50-3.60 (8H, m) , 6.59 (1H, d, 
J=2.8 Hz), 7.24 (1H, d, J=2 . 0 Hz), 7.28 (1H, dd, J=2.0, 
8.8 Hz), 7.63-7.69 (2H, m) , 7.88 (1H, brs) , 8.27 (1H, d, 
10 J=2.8 Hz), 9.19 (1H, s), 9.31 (1H, s). 

Example 153 

Nl-(2-Propyl)-5-(6-( (2- 

propylamino) carbonyl) aminopyrimidin-4-yl) amino-lH-1- 

15 indole carboxamide 

[0392] Sodium hydride (48 mg, 1.2 mmol) was suspended 
in N, N-dimethylf ormamide (2.5 ml); . 6-amino-4- ( 1H-5- 
indolylamino) pyrimidine (225.3 mg, 1.0 mmol) was added 
thereto at room temperature under nitrogen stream; the 

20 reaction mixture was stirred for 30minutes; phenyl N- 

(2-propyl) carbamate (215 mg, 1.2 mmol) was added 
thereto; and the reaction mixture was stirred overnight. 
The reaction mixture was partitioned between a solvent 
mixture of ethyl acetate-tetrahydrof uran (1: 1) and a 

25 saturated aqueous solution of sodium hydrogencarbonate; 

and the organic layer was washed with water and brine, 
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and dried over anhydrous sodium sulfate. After the 
solvent was distilled off, the residue was purified by 
silica gel column chromatography (eluent; ethyl 
acetate); eluted fractions were concentrated; ethyl 
5 acetate was added to the residue to crystallize; and 

the crystals were filtered off, and dried under 
aeration to yield the title compound (31.3 mg, 0.079 
mmol, 7.9%) as white crystals. 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.09 (6H, d, J=6.8 
10 Hz), 1.20 (6H, d, J=6.8 Hz), 3.75 (1H, m) , 4.00 (1H, m) , 

6.60 (1H, d, J=3.6 Hz), 6.89 (1H, s), 7.27 (1H, dd, 
J=2.0, 8.8 Hz), 7.45 (1H, m) , 7.80-7.90 (3H, m) , 8.11 
(1H, d, J=8.8 Hz), 8.24 (1H, s), 8.91 (1H, s) , 9.31 (1H, 
s) . 

15 The above chromatography was further performed 

by eluting ethyl acetate: methanol = 95: 5; the eluted 
fractions were concentrated; ethyl acetate-hexane (1: 
5) was added to the residue to crystallize; and the 
crystals were filtered off, and dried under aeration to 

20 yield Nl- (2-propyl) -5- ( 6-aminopyrimidin-4-yl ) amino-lH- 

1-indolecarboxamide (77.8 mg, 0.25 mmol, 25%) as white 
crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.29 (6H, d, J=6.8 
Hz), 3.98 (1H, m) , 5.70 (1H, s) , 6.21 (2H, brs) , 6.57 
25 (1H, d, J=2.8 Hz), 7.18 (1H, d, J=8.8 Hz), 7.72 (1H, s), 

7.79-7.82 (2H, m) , 7.98 (1H, s), 8.08 (1H, d, J=8 . 8 Hz), 
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8.72 (1H, s) . 
Example 154 

Nl- (2-Propyl) -5- (6- ( (4- (pyrrolidin-l-yl ) piperidin-1- 
5 yl) carbonyl) aminopyrimidin-4-yl) amino-lH-1- 

indolecarboxamide 

[0393] Similarly to Example 28, the title compound 
(36.3 mg, 0.074 mmol, 60%) was obtained as white powder 
from Nl- (2-propyl) -5- ( 6-aminopyrimidin-4-yl) amino-lH-1- 
10 indolecarboxamide (38 mg, 0.12 mmol) and 4- (pyrrolidin- 

l-yl ) piper idine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 1.20 (6H, d, J=6.8 
Hz), 1.20-1.36 (2H, m) , 1.60-1.70 (4H, m) , 1.70-1.85 
(2H, m) , 2.40-2.60 (5H, m) , 2.85-2.95 (2H, m) , 3.90- 
15 4.10 (3H, m), 6.60 (1H, d, J=3.6 Hz), 7.22 (1H, s) , 

7.29 (1H, d, J=8.0 Hz), 7.80-8.00 (3H, m) , 8.10 (1H, d, 
J=8.0 Hz), 8.26 (1H, s), 9.13 (1H, s), 9.29 (1H, s). 

Example 155 
20 Nl-(2-Propyl)-5-(6-( (3- 

diethylaminopropyl) carbonyl) aminopyrimidin-4-yl ) amino- 
1H-1 -indolecarboxamide 

[0394] Similarly to Example 28, the title compound 
(27.3 mg, 0.059 mmol, 48%) was obtained as white 
25 crystals from Nl- (2-propyl) -5- ( 6-aminopyrimidin-4- 

yl) amino-lH-l-indolecarboxamide (38 mg, 0.12 mmol) and 
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3-diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.91 (6H, t, J=6.8 
Hz), 1.20 (6H, d, J=6.8 Hz), 1.40-1.60 (2H, m) , 2.20- 
2.50 (6H, m) , 3.10-3.20 (2H, m) , 4.00 (1H, m) , 6.60 (1H, 
d, J=3.6 Hz), 6.82 (1H, s), 7.26 (1H, d, J=8 . 8 Hz), 
7.70 (1H, m), 7.80-7.85 (3H, m) , 8.11 (1H, d, J=8.8 Hz), 
8.24 (1H, s), 9.08 (1H, s) , 9.32 (1H, s). 

Example 15 6 

Nl-Methyl-4- ( 6- ( (4- (pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0395] Similarly to Example 28, the title compound 
(21.0 mg, 0.045 mmol, 31%) was obtained as white powder 
from Nl -methyl- 4- ( 6-aminopyrimidin-4-yl ) amino- 1H-1- 

indolecarboxamide (41 mg, 0.15 mmol) and 4- (pyrrolidin- 
l-yl) piperidine . 

X H-NMR Spectrum (DMSO~d 6 ) 5 (ppm) : 1.20-1.40 (2H, m) , 
1.60-1.70 (4H, m) , 1.70-1.85 (2H, m) , 2.40-2.60 (5H, m) , 
2.81 (3H, d, J=4.4 Hz), 2.85-2.95 (2H, m) , 3.90-4.10 
(2H, m) , 6.85 (1H, m) , 7.18 (1H, t, J=8.0 Hz), 7.35 (1H, 
d, J=4.0 Hz), 7.55 (1H, d, J=8 . 0 Hz), 7.64 (1H, d, 
J=8.0 Hz), 7.70 (1H, d, J=4 . 0 Hz), 7.93 (1H, d, J=8 . 0 
Hz), 8.08 (1H, m) , 8.26 (1H, s), 9.19 (1H, s). 

[0396] The starting materials were synthesized by the 
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following methods. 
Production example 156-1 

6-Chloro-4- ( lH-4-indolylamino) pyrimidine 

4 , 6-Dichloropyrimidine (1.01 g, 6.6 mmol), 4- 
aminoindole (900 mg, 6.6 mmol) and N,N- 
diisopropylethylamine (3.14 ml, 18 mmol) were dissolved 
in N,N-dimethylf ormamide (20 ml), and the reaction 
mixture was stirred at 80°C for 6 hours. The reaction 
mixture was partitioned between ethyl acetate and 
water; the aqueous layer was subjected to re-extraction 
with ethyl acetate, and the combined organic layer was 
washed with brine, and dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced 
pressure; and a small amount of methanol was added to 
the residue to crystallize; and the crystals were 
filtered off, washed with methanol and ethyl acetate, 
and dried under aeration to yield the title compound 
(599 mg, 2.5 mmol, 37%) as pale brown crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 6.4 9 (1H, brs), 6.7 5 
(1H, brs), 7.10 (1H, m) , 7.25 (1H, d, J=8.0 Hz), 7.33- 
7.40 (2H, m) , 8.42 (1H, s) , 9.71 (1H, brs), 11.24 (1H, 
brs) . 

Production example 156-2 

6 -Amino- 4- ( lH-4-indolylamino) pyrimidine 

[0397] A 7N methanol solution of ammonia (50 ml) and 
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tetrahydrofuran (20 ml) were added to 6-chloro-4- ( 1H-4- 
indolylamino) pyrimidine (599 mg f 2.5 mmol) and the 
reaction mixture was heated in a sealed tube at 130 °C 
for 137 hours. The solvent was distilled off under 
5 reduced pressure; the residue was purified by silica 

gel column chromatography (eluent; ethyl acetate: 
tetrahydrofuran = 1: 1); diethyl ether was added to the 
residue to crystallize; the crystals were filtered off, 
washed with diethyl ether, and dried under aeration to 
10 yield the title compound (454 mg, 2.0 mmol, 82%) as 

pale brown crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 5.74 (1H, s), 6.20 
(2H, brs), 6.50 (1H, m) , 7.00 (1H, t, J=8 . 0 Hz), 7.09 
(1H, d, J-8.0 Hz), 7.15-7.30 (2H, m) , 7.98 (1H, s), 
15 8.55 (1H, s), 11.06 (1H, brs). 



Production example 156-3 

Nl -Methyl- 4 - ( 6-aminopyrimidin-4-yl ) amino-lH-1- 

indolecarboxamide 
20 [0398] Similarly to Production example 2-3, the title 

compound (124.7 mg, 0.44 mmol, 44%) was obtained as 

pale brown crystals from 6-amino-4- ( 1H-5- 

indolylamino) pyrimidine (225.3 mg, 1.0 mmol) and phenyl 

N-methylcarbamate . 
25 1 H~NMR Spectrum (DMSO-d 6 ) 5(ppm): 2.81 (3H, d, J=4 . 0 

Hz), 5.75 (1H, s), 6.27 (2H, brs), 6.76 (1H, d, J=4 . 0 
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Hz), 7.17 (1H, t, J=8.0 Hz), 7.43 (1H, d, J=8 . 0 Hz), 
7.70 (1H, d, J=4.0 Hz), 7.92 (1H, d, J=8.0 Hz), 8.00 
(1H, s), 8.06 (1H, m), 8.70 (1H, s) . 

5 Example 157 

Nl -Methyl- 4- (6- ( (4- ( pipe ridin- 1-yl ) piper idin-1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0399] Similarly to Example 28, the title compound (7.7 
10 mg, 0.016 mmol, 11%) was obtained as white powder from 

Nl-methyl-4- ( 6-aminopyrimidin-4-yl) amino-lH-1- 
indolecarboxamide (41 mg, 0.15 mmol) and 4- (piperidin- 
1-yl) piper idine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.20-1.60 (8H, m) , 
15 1.60-1.80 (2H, m), 2.30-2.80 (7H, m) , 2.81 (3H, d, 

J=4.4 Hz), 4.05-4.20 (2H, m) , 6.85 (1H, m) , 7.18 (1H, t, 
J=8.0 Hz), 7.35 (1H, d, J=4 . 0 Hz), 7.55 (1H, d, J=8.0 
Hz), 7.65-7.70 (2H, m) , 7.92 (1H, d, J=8.0 Hz), 8.06 
(1H, m) , 8.26 (1H, s), 9.18 (1H, s) . 

20 

Example 158 
Nl-Methyl-4- (6- ( (3- 

diethylaminopropylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 
25 [0400] Similarly to Example 28, the title compound 

(23.3 mg, 0.053 mmol, 37%) was obtained as white 
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crystals from Nl-methyl-4- (6-aminopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (41 mg, 0.15 mmol) and 3- 
diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=6.8 
Hz), 1.40-1.60 (2H, m) , 2.20-2.50 (6H, m) , 2.82 (3H f d, 
J=4.4 Hz), 3.10-3.20 (2H, m) , 6.80 (1H, m) , 6.93 (1H, d, 
J=6.8 Hz), 7.19 (1H, t, J= 8.0 Hz), 7 ; 55 (1H, d, J=8.0 
Hz), 7.60-7.70 (2H, m) , 7.95 (1H, d, J=8 . 0 Hz), 8.08 
(1H, m) , 8.23 (1H, s) , 9.11 (1H, s), 9.26 (1H, s) . 

Example 15 9 

Nl- (4-Fluorophenyl) -4- (6- ( (3- 

diethylaminopropylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 

[0401] Similarly to Example 28, the title compound 
(28.6 mg, 0.055 mmol, 40%) was obtained as white powder 
from Nl- ( 4-f luorophenyl) -4- ( 6-aminopyrimidin-4- 

yl) amino-lH-l-indolecarboxamide (50 mg, 0.14 mmol) and 
3-diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.93 (6H, t, J=6.8 
Hz), 1.40-1.60 (2H, m), 2.30-2.50 (6H, m) , 3.10-3.15 
(2H, m) , 6.90 (1H, d, J=3 . 6 Hz), 6.97 (1H, m) , 7.18- 
7.26 (3H, m), 7.60-7.70 (4H, m) , 7.90-8.00 (2H, m) , 
8.25 (1H, s), 9.13 (1H, s), 9.32 (1H, s), 10.09 (1H, 
brs) . 



U.S. S.N. 10/651,496 
3693142vl 



315 of 466 



2003946-0058 



FP03-0088 



[0402] The starting material was synthesized by the 
following method. 
Production example 159-1 

Nl- ( 4-Fluorophenyl) -4- ( 6-aminopyrimidin-4-yl ) amino-lH- 
1-indolecarboxamide 

Similarly to Production example 2-3, the title 
compound (109 mg, 0.30 ramol, 30%) was obtained as pale 
yellow powder from 6-amino-4- ( 1H-4- 

indolylamino) pyrimidine (225.3 mg, 1.0 mmol) and phenyl 
N- (4-f luorophenyl) carbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 5.7 8 (1H, s) , 6.2 9 
(2H, brs), 6.86 (1H, d, J=3.6 Hz), 7.15-7.30 (3H, m) , 
7.51 (1H, d, J=8.0 Hz), 7.60-7.70 (2H, m) , 7.89 (1H, d, 
J=8.0 Hz), 7.92 (1H, d, J=3 . 6 Hz), 8.01 (1H, s), 8.76 
(1H, s) , 10.07 (1H, s) . 

Example 160 

Nl- (4-Fluorophenyl) -4- (6- ( (2- 

diethylaminoethylamino) carbonyl) aminopyrimidin-4~ 
yl) amino-lH-l-indolecarboxamide 

[0403] Similarly to Example 28, the title compound 
(36.1 mg, 0.072 mmol, 52%) was obtained as white 
crystals from Nl- ( 4-f luorophenyl ) -4- ( 6-aminopyrimidin- 
4-yl) amino-lH-l-indolecarboxamide (50 mg, 0.14 mmol) 
and 2-diethylaminoethylamine . 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 0.95 (6H, t, J=6.8 
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Hz), 2.30-2.50 (6H, m) , 3.10-3.20 (2H, m) , 6.91 (1H, d, 
J=3.6 Hz), 6.99 (1H, m) , 7.18-7.26 (3H, m) , 7.60-7.75 
(4H, m) , 7.90-8.00 (2H, m) , 8.25 (1H, s) , 9.24 (1H, s) , 
9.31 (1H, s) , 10.09 (1H, brs) . 

5 

Example 161 

Nl-Methyl-6- ( 6- ( (4- (pyrrolidin-l-yl ) piperidin-1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0404] Similarly to Example 28, the title compound 
(35.6 mg, 0.077 mmol, 43%) was obtained as white 
crystals from Nl-methyl-6- ( 6-aminopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (51 mg, 0.18 mmol) and 4- 
( pyrrolidin-l-yl) piperidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20-1.40 (2H, m) , 
1.60-1.70 (4H, m) , 1.70-1.85 (2H, m) , 2.40-2.60 (5H, m) , 
2.81 (3H, d, J=4.0 Hz), 2.85-2.95 (2H, m) , 3.90-4.10 
(2H, m) , 6.57 (1H, d, J=3.6 Hz) , 7.23 (1H, s) , 7.39- 
7.50 (2H, m) , 7.68 (1H, d, J=3 . 6 Hz), 8.02 (1H, m) , 
8.26 (1H, s), 8.51 (1H, s), 9.13 (1H, s) , 9.40 (1H, s). 

[0405] The starting materials were synthesized by the 
following methods. 
Production example 161-1 
2 5 6-Chloro-4- ( lH-6-indolylamino) pyrimidine 

The title compound (1.229 g, 5.0 mmol, 46%) was 
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obtained as pale yellow crystals from 4,6- 
dichloropyrimidine (1.69 g, 11 mmol), 6-aminoindole and 
N,N-diisopropylethylamine by the method similar to the 
synthesis of 6-chloro-4- ( lH-5-indolylamino) pyrimidine . 
5 X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 6.39 (1H, s) , 6.74 

(1H, s), 7.02 (1H, dd, J=2.8, 8.8 Hz), 7.30 (1H, t, 
J=2.8 Hz), 7.50 (1H, d, J=8 . 8 Hz), 7.83 (1H, m) , 8.43 
(1H, s), 9.78 (1H, s), 11.07 (1H, brs). 

Production example 161-2 

6 -Amino- 4- ( lH-6-indolylamino) pyrimidine 

[0406] A 7N ammonia in methanol solution (75 ml) was 
added to 6-chloro-4- ( lH-6-indolylamino) pyrimidine 
(1.229 g, 5.0 mmol) ; and the reaction mixture was 
heated in a sealed tube at 130°C for 6 days. The 
solvent was distilled off under reduced pressure; the 
residue was purified by silica gel column 
chromatography (eluent; ethyl acetate: tetrahydrof uran 
= 1: 1); diethyl ether was added to the residue to 
crystallize; the crystals were filtered off, and washed 
with diethyl ether, and dried under aeration to yield 
the title compound (883 mg, 3.9 mmol, 78%) as pale 
yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 5.71 (1H, s), 6.19 
(2H, brs), 6.32 (1H, s), 6.92 (1H, dd, J=1.2, 8.0 Hz), 
7.20 (1H, m), 7.40 (1H, d, J=8 . 0 Hz), 7.65 (1H, s) , 
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7.98 (1H, s), 8.65 (1H, s) , 10.91 (1H, s). 
Production example 161-3 

Nl-Methyl-6- ( 6-aminopyrimidin-4-yl ) amino-lH-1- 
5 indole carboxamide 

[0407] Similarly to Production example 2-3, the title 
compound (105 mg, 0.37 mmol, 48%) was obtained as pale 
brown crystals from 6-amino-4- { 1H-6- 

indolylamino) pyrimidine (175 mg, 0.78 mmol) and phenyl 

10 N-methylcarbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.80 (3H, d, J=4 . 4 
Hz), 5.73 (1H, s), 6.24 (2H, brs), 6.56 (1H, d, J=2 . 8 
Hz), 7.33 (1H, d, J=8.4 Hz), 7.44 (1H, d, J=8.4 Hz), 
7.66 (1H, d, J=2.8 Hz), 7.90-8.10 (2H, m) , 8.33 (1H, s), 

15 8.84 (1H, s) . 

[0408] 

Example 162 
Nl-Methyl-6- (6- ( (3- 

diethylaminopropylamino) carbonyl) aminopyrimidin-4- 

2 0 yl) amino-lH-l-indolecarboxamide 

Similarly to Example 28, the title compound 
(37.3 mg, 0.085 mmol, 47%) was obtained as white 
crystals from Nl-methyl-6- ( 6-aminopyrimidin-4-yl ) amino- 
IH-l-indolecarboxamide (51 mg, 0.18 mmol) and 3- 

25 diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=6.8 
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Hz), 1.40-1.60 (2H, m) , 2.20-2.40 (6H, m) , 2.81 (3H, d, 
J=4.0 Hz), 3.05-3.20 (2H, m) , 6.58 (1H, d, J=4 . 0 Hz), 
6.83 (1H, s), 7.38 (1H, d, J=8.0 Hz), 7.46 (1H, d, 
J=8.0 Hz), 7.60-7.80 (2H, m) , 8.03 (1H, m) , 8.23 (1H, 
5 s), 8.46 (1H, s), 9.10 (1H, s), 9.43 (1H, s) . 

Example 163 

Nl- (2-Propyl) -6- (6- ( (4- (pyrrolidin-l-yl ) piperidin-1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[040 9] Similarly to Example 28, the title compound 
(40.4 mg, 0.082 mmol, 54%) was obtained as white 
crystals from Nl- (2-propyl) -6- ( 6-aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide (47 mg, 0.15 mmol) and 
4- (pyrrolidin-l-yl) piperidine. 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.20 (6H, d, J=6.8 
Hz), 1.20-1.36 (2H, m) , 1.60-1. 70 (4H, m) , 1.70-1.85 
(2H, m) , 2.40-2.60 (5H, m) , 2.80-3.00 (2H, m) , 3.90- 
4.10 (3H, m) , 6.56 (1H, d, J=3.6 Hz), 7.24 (1H, s), 
7.30-7.50 (2H, m) , 7.74 (1H, d, J=3.6 Hz), 7.81 (1H, d, 
J=8.8 Hz), 8.26 (1H, s) , 8.50 (1H, s), 9.13 (1H, s), 
9.39 (1H, s) . 

[0410] The starting material was synthesized by the 
25 following method. 

Production example 163-1 
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Nl- (2 -Propyl) -6- ( 6-aminopyrimidin-4-yl ) amino- 1H-1- 
indolecarboxamide 

Similarly to Production example 2-3, the title 
compound (95.3 mg, 0.31 mmol, 40%) was obtained as pale 
5 brown crystals from 6-amino-4- ( 1H-6- 

indolylamino) pyrimidine (175 mg, 0.78 mmol) and phenyl 
N- (2-propyl) carbamate . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.20 (6H, d, J=6.4 
Hz), 4.00 (1H, m), 5.73 (1H, s) , 6.24 (2H, brs) , 6.55 
10 (1H, d, J=3.6 Hz), 7.33 (1H, dd, J=2.0, 8.0 Hz), 7.44 

(1H, d, J=8.0 Hz), 7.73 (1H, d, J=3.6 Hz), 7.80 (1H, d, 
J=8.0 Hz), 7.98 (1H, s) , 8.33 (1H, s), 8.84 (1H, s). 



Example 164 
15 Nl- (2-Propyl) -6- (6- ( (3- 

diethylaminopropylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 

[0411] Similarly to Example 28, the title compound 
(40.1 mg, 0.086 mmol, 57%) was obtained as white 
20 crystals from Nl- (2-propyl) -6- ( 6-aminopyrimidin-4- 

yl) amino-lH-l-indolecarboxamide (47 mg, 0.15 mmol) and 
3-diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=6.8 
Hz), 1.20 (6H, d, J=6.4 Hz), 1.40-1.60 (2H, m) , 2.20- 
25 2.50 (6H, m) , 3.05-3.20 (2H, m) , 4.00 (1H, m) , 6.57 (1H, 

d, J=3.6 Hz), 6.84 (1H, s) , 7.36 (1H, dd, J=8.0 Hz), 
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7.46 (1H, d, J=8.0 Hz), 7.12 (1H, m) , 7.76 (1H, d, 
J=3.6 Hz), 7.82 (1H, d, J=8 . 0 Hz), 8.23 (1H, s), 8.44 
(1H, s) , 9.10 (1H, s) , 9.43 (1H, s) . 

5 Example 165 

Nl- (4-Fluorophenyl) -6- (6- ( (3- 

diethylaminopropylamino) carbonyl) aminopyrimidin-4- 
yl ) amino- lH-l-indolecarboxamide 

[0412] Similarly to Example 28, the title compound 
(22.9 mg, 0.044 mmol, 24%) was obtained as white 
crystals from Nl- ( 4-f luorophenyl ) -6- ( 6-aminopyrimidin- 
4-yl) amino-lH-l-indolecarboxamide (67 mg, 0.19 mmol) 
and 3-diethylaminopropylamine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.92 (6H, t, J=6.8 
Hz), 1.40-1.60 (2H, m) , 2.20-2.40 (6H, m) , 3.05-3.20 
(2H, m) , 6.68 (1H, d, J=3 . 6 Hz), 6.87 (1H, s) , 7.24 (2H, 
t, J=8.8 Hz), 7.43 (1H, dd, J=2.0, 8.4 Hz), 7.52 (1H, d, 
J=8.4 Hz), 7 . 60-7.80 (4H, m) , 7.89 (1H, d, J=3.6 Hz), 
8.23 (lH,s), 8.48 (1H, s), 9.11 (1H, s), 9.45 (1H, s). 

[0413] The starting material was synthesized by the 
following method. 
Production example 165-1 

Nl- (4-Fluorophenyl) -6- ( 6-aminopyrimidin-4-yl ) amino- 1H- 
1-indolecarboxamide 

Similarly to Production example 2-3, the title 
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compound (137 mg, 0.38 mmol, 49%) was obtained as pale 
brown crystals from 6-amino-4- ( 1H-6- \ 

indolylamino) pyrimidine (175 mg, 0.7 8 mmol) and phenyl 
N- (4-f luorophenyl) carbamate . 
5 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.75 (1H, s) , 6.26 

(2H, brs), 6.66 (1H, d, J=3 . 6 Hz), 7.22 (2H, t, J=8.8 
Hz), 7.39 (1H, dd, J=2.0, 8.4 Hz), 7.49 (1H, d, J=8.4 
Hz), 7.60-7.70 (2H, m) , 7.87 (1H, d, J=3.6 Hz)., 7.99 

(1H, s), 8.36 (1H, s), 8.91 (1H, s), 10.01 (1H, s) . 

10 

Example 166 

Nl- (4-Fluorophenyl) -6- ( 6- ( (2- 

diethylaminoethylamino) carbonyl) aminopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide 

15 [0414] Similarly to Example 28, the title compound 

(11.1 mg, 0.022 mmol, 12%) was obtained as white 
crystals from Nl- ( 4-f luorophenyl ) -6- ( 6-aminopyrimidin- 
4-yl ) amino-lH-l-indolecarboxamide (67 mg, 0.19 mmol) 
and 2-diethylaminoethylamine . 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.80-1.00 (6H, m) , 

2.20-2.50 (6H, m) , 3.00-3.20 (2H, m) , 6.74 (1H, s), 
6.84 (1H, d, J=3.6 Hz), 7.03 (1H, d, J=8.0 Hz), 7.20 
(2H, t, J=8.8 Hz), 7.50-7.70 (3H, m) , 7.70 (1H, d, 
J=8.0 Hz), 8.00 (1H, s), 8.12 (1H, d, J=3.6 Hz), 8.37 

25 (1H, s), 9.23 (1H, s), 9.41 (1H, s), 10.12 (1H, s). 
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Example 167 

Nl-Dimethyl-6~ (6- ( (4- (pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0415] Similarly to Example 28, the title compound 
(16.1 mg, 0.034 mmol, 17%) was obtained as pale yellow 
powder from Nl-dimethyl-6- ( 6-aminopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (58 mg, 0.20 mmol) and 4- 
( pyrrolidin-l-yl) piper idine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.20-1.36 (2H, m) , 
1.60-1.70 (4H, m), 1.70-1.85 (2H, m) , 2.40-2.60 (5H, m) , 
2.80-3.00 (2H, m) , 3.02 (6H, s) , 3.90-4.10 (2H, m) , 
6.55 (1H, s), 7.26 (1H, s) , 7.30 (1H, d, J=8.0 Hz), 
7.40-7.50 (2H, m) , 8.01 (1H, s), 8.29 (1H, s) , 9.16 (1H, 
s) , 9.41 (1H, s) . 

[0416] The starting material was synthesized by the 
following method. 
Production example 167-1 

Nl -Dime thy 1-6- ( 6-aminopyrimidin-4-yl ) amino- 1H-1- 
indolecarboxamide 

Similarly to Production example 2-3, the title 
compound (58.3 mg, 0.20 mmol, 25%) was obtained as pale 
brown crystals from 6-amino-4- ( 1H-6- 

indolylamino) pyrimidine (175 mg, 0.7 8 mmol) and phenyl 
N, N-dimethylcarbamate . 
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1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 3.01 (6H, s), 5.72 

(1H, s), 6.26 (2H, brs), 6.54 (1H, d, J=3.6 Hz), 7.24 

(1H, dd, J=2.0, 8.0 Hz), 7.40-7.50 (2H, m) , 7.84 (1H, 
s) , 8.01 (1H, s) , 8.86 (1H, s) . 

Example 168 

Nl-Diethyl-5- (2- ( (pyrrolidin-1- 

ylamino) carbonyl ) aminopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

[0417] Similarly to Example 28, the title compound 
(91.0 mg, 0.22 mmol, 38%) was obtained as pale yellow 
powder from Nl-diethyl-5- (2-aminopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (186 mg, 0.57 mmol) and 
pyrrolidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.15 (6H, t, J=6.8 
Hz), 1.60-1.90 (4H, m), 3.20-3.50 (8H, m) , 6.28 (1H, d, 
J=6.0 Hz), 6.52 (1H, d, J=3.6 Hz), 7.40-7.50 (3H, m) , 
7.96 (1H, d, J=6.0 Hz), 8.24 (1H, brs), 8.67 (1H, s) , 
9.35 (1H, s) . 

[0418] The starting materials were synthesized by the 
following methods. 
Production example 168-1 

2 -Amino- 4- ( lH-5-indolylamino) pyrimidine 

A mixture of 2-amino-4 , 6-dichloropyrimidine 
(1.64 g, 10 mmol), 5-aminoindole (1.32 g, 10 mmol), 
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diisopropylethylamine (5.23 ml, 30 mmol) and N,N- 
dimethylf ormamide (30 ml) was heated at 60°C and 
stirred overnight under nitrogen atmosphere. The 
reaction mixture was partitioned between ethyl acetate 
5 and water after cooled to room temperature; and the 

organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off; the obtained residue was dissolved in 
tetrahydrofuran (100 ml); 10% Palladium on carbon (50% 

10 wet, 1.0 g) was added thereto under nitrogen 

atmosphere; and the reaction mixture was stirred for 4 
days under hydrogen atmosphere at atmospheric pressure. 
The reaction system was purged with nitrogen; the 
catalyst was filtered off; the filtrate was 

15 concentrated under reduced pressure; the residue was 

purified by NH silica gel column chromatography 
(eluent; ethyl acetate: methanol = 95: 5); diethyl 
ether was added to the residue to crystallize; and the 
crystals were filtered off, and dried under aeration to 

20 yield the title compound (852 mg, 3.8 mmol, 38%) as 

pale brown crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.8 9 (1H, d, J=5.6 
Hz), 5.99 (2H, brs), 6.34 (1H, s), 7.12 (1H, d, J=8.4 
Hz), 7.20-7.40 (2H, m) , 7.70 (1H, d, J=5.6 Hz), 7.79 
25 (1H, s), 8.73 (1H, s) , 10.95 (1H, s) . 
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Production example 168-2 

Nl-Diethyl-5- (2-aminopyrimidin-4-yl) amino-lH-1- 
indolecarboxamide 

[0419] Similarly to Production example 2-3, the title 
compound (1.22 g, 3.8 mmol, quantitative) was obtained 
as pale brown powder from 2-amino-4- ( 1H-5- 
indolylamino) pyrimidine (852 nig, 3.8 mmol) and 
diethylcarbamyl chloride . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7.2 Hz), 
3.49 (4H, q, J=7 . 2 Hz), 4.78 (2H, brs), 6.03 (1H, d, 
J=5.6 Hz), 6.57 (1H, d, J=3 . 6 Hz), 6.66 (1H, s) , 7.16 
(1H, dd, J=2.0, 8.8 Hz), 7.31 (1H, d, J=3 . 6 Hz), 7.53 
(1H, d, J=2.0 Hz), 7.65 (1H, d, J=8.8 Hz), 7.88 (1H, d, 
J=5. 6 Hz) . 

Example 169 

Nl-Diethyl-5- (5-iodo-2- ( (pyrrolidin-1- 

ylamino) carbonyl) aminopyrimidin-4-yl) amino-lH-1- 

indolecarboxamide 

[0420] Similarly to Example 28, the title compound 
(37.3 mg, 0.068 mmol, 26%) was obtained as white powder 
from Nl-diethyl-5- (2-amino-5-iodopyrimidin-4-yl) amino- 
lH-l-indolecarboxamide (117 mg, 0.2 6 mmol) and 
pyrrolidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.15 (6H, t, J=6.8 
Hz), 1.60-1.80 (4H, m) , 3.30-3.50 (8H, m) , 6.54 (1H, s), 
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7.30-7.60 (3H, m) , 8.09 (1H, s) , 8.15 (1H, s) , 8.33 (1H, 
s) , 8.82 (1H, s) . 

[0421] The starting material was synthesized by the 
5 following method. 

Production example 169-1 

Nl-Diethyl-5- ( 2-amino-5-iodopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

Nl-Diethyl-5- (2-aminopyrimidin-4-yl) amino-lH-1- 

10 indolecarboxamide (1.06 g, 3.27 irimol) was dissolved in 

N,N-dimethylformamide (10 ml) under nitrogen 
atmosphere; N-iodosuccinimide (920 mg, 4.08 mmol) was 
added thereto while cooling with an ice water bath; and 
the reaction mixture was stirred at room temperature 

15 overnight. The reaction mixture was partitioned 

between ethyl acetate and water; and the organic layer 
was washed with water and brine, and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off; and the residue was purified by silica gel column 

20 chromatography (eluent; ethyl acetate) to yield the 

title compound (1.00 g, 2.33 mmol, 68%) as yellow 
powder . 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7.2 Hz), 
3.49 (4H, q, J=7.2 Hz), 4.84 (2H, brs), 6.58 (1H, d, 
25 J=3.6 Hz), 6.95 (1H, s) , 7.27-7.40 (2H, m) , 7.63 (1H, d, 

J=8.8 Hz), 7.82 (1H, s) , 8.16 (1H, s). 
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Example 17 0 

Nl-Diethyl-5- (5-cyano-2- ( (pyrrolidin-1- 

ylamino) carbonyl ) aminopyrimidin-4-yl ) amino-lH-1- 

indolecarboxamide 

[0422] Similarly to Example 28, the title compound 
(35.3 mg, 0.079 mmol, 28%) was obtained as white 
crystals from Nl-diethyl-5- (2-amino-5-cyanopyrimidin-4- 
yl) amino-lH-l-indolecarboxamide (100 mg, 0.29 mmol) and 
pyrrolidine . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.15 (6H, t, J=6.8 
Hz), 1.60-1.80 (4H, m) , 3.20-3.50 (8H, m) , 6.56 (1H, s), 
7.40-7.60 (3H, m) , 8.03 (1H, s) , 8.49 (1H, s), 9.43 (1H, 
s) , 9.50 (1H, s) . 

[0423] The starting material was synthesized as follows. 
Production example 170-1 

Nl-Diethyl-5- (2-amino-5-cyanopyrimidin-4-yl ) amino-lH-1- 
indolecarboxamide 

Nl-Diethyl-5- ( 2-amino-5-iodopyrimidin-4-yl ) amino 
-lH-l-indolecarboxamide (882 mg, 1.96 mmol) was 
dissolved in N, N-dimethylf ormamide (10 ml) under 
nitrogen atmosphere; zinc cyanide (253 mg, 2.15 mmol) 
and tetrakis (triphenylphosphine) palladium (22 6 mg, 0.2 
mmol) was added thereto; the reaction mixture was 
stirred at 100 °C for 2 hours. The reaction mixture 
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was partitioned between ethyl acetate and water; and 
the organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off; and the residue was purified by silica 
5 gel column chromatography (eluent; ethyl acetate) to 

yield the title compound (493 mg, 1.41 mmol, 72%) as 
white crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7 . 2 Hz), 
3.49 "(4H, q, J=7 . 2 Hz), 5.26 (2H, brs) , 6.59 (1H, d, 
10 J=3.6 Hz), 7.05 (1H, s), 7.27-7.35 (2H, m) , 7.66 (1H, d, 

J=8.8 Hz), 7.78 (1H, m) , 8.27 (1H, s). 

Example 171 

5- (2- (3-Ethylureido) pyridin-4-yloxy ) indole-l-carboxylic 
acid (2-diethylaminoethyl) amide 

[0424] Similarly to Production example 5-1, a crude 
product of 5- (2-aminopyridin-4-yloxy) indole-l- 

carboxylic acid (2-diethylaminoethyl) amide (81 mg) was 
obtained as a pale yellow oil from 4- ( lH-5-indolyloxy) - 
2-pyridinamine (225 mg, 1.00 mmol, WO 02/32872), sodium 
hydride (80 mg, 2.00 mmol, 60% in oil), and phenyl N- 
( 2-diethylaminoethyl) carbamate (314 mg, 1.50 mmol). 
Similarly to Production example 5-2, a mixture of 
phenyl (4- (1- (2-diethylaminoethyl) carbamoyl-lH-indol-5- 
yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate and 
phenyl ( 4- ( 1- (2-diethylaminoethyl) carbamoyl-lH-indol-5- 



15 



20 



25 
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yloxy) pyridin-2-yl) carbamate (32 mg) was obtained as a 
pale yellow oil from the crude product obtained above, 
phenyl chlorof ormate (0.041 ml, 0.33 mmol) and 
triethylamine (0.049 ml, 0.35 mmol). Similarly to 
5 Example 5, the title compound (11 mg, 0.025 mmol, 12%) 

was obtained as pale yellow crystals from the mixture 
obtained above, ethylamine hydrochloride (30 mg, 0.2 6 
mmol) and triethylamine (0.5 ml). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.97 (6H, t, J=7.0 
10 Hz), 1.02 (3H, t, J=7.0 Hz), 2.44-2.60 (8H, m) , 3.10 

(2H, m) , 6.50 (1H, dd, J=1.6, 6.0 Hz), 6.68 (1H, d, 
J=3.6 Hz), 6.86 (1H, d, J-1.6 Hz), 7.03 (1H, dd, J=2.0, 
8.8 Hz), 7.36 (1H, d, J=2 . 0 Hz), 7.89 (1H, d, J=3 . 6 Hz), 
7.97 (1H, m), 8.02 (1H, d, J=6.0 Hz), 8.17 (1H, m) , 
15 8.28 (1H, d, J=8.8 Hz), 9.00 (1H, s) . 

ESI-MS: 439.30 (M+H) . 



[0425] The starting material was synthesized as follows. 

Production example 171-1 
20 Phenyl N- ( 2-diethylaminoethyl ) carbamate 

Similarly to Production example 2-1, a crude 

product was obtained from 2-diethylaminoethylamine (7.3 

ml, 50 mmol) and phenyl chlorof ormate (6.9 ml, 55 mmol). 

The crude product was purified by silica gel column 
25 chromatography (Fuji Silysia NH, ethyl acetate), and 

further purified by silica gel column chromatography 
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(Fuji Silysia NH; hexane : ethyl acetate = 3: 1, 1: 1, 
ethyl acetate in this order) to yield the title 
compound (1.3 g, 6.4 mmol, 13%) as a colorless oil. 
1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.04 (6H, t, J=7 . 2 Hz), 
5 2.52-2.62 (6H, m) , 3.31 (2H, q, J=5 . 6 Hz), 5.62 (1H, 

brs), 7.13 (2H, d, J=7 . 6 Hz), 7.18 (1H, t, J=7 . 6 Hz), 
7.35 (2H, t, J=7.6 Hz) . 



Example 172 

10 5- (2- (3, 3-Diethylureido) pyridin-4-yloxy ) indole-1- 

carboxylic acid ( 2-ethoxyethyl ) amide 

[042 6] Similarly to Production example 5-2, a mixture 
of phenyl (4- (1- (2-ethoxyethyl) carbamoyl-lH-indol-5- 
yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate and 

15 phenyl (4- (1- (2-ethoxyethyl) carbamoyl-lH-indol-5- 

yloxy) pyridin-2-yl) carbamate (3.42 g) was obtained as a 
pale yellow oil from 5- (2-aminopyridin-4-yloxy) indole- 
1-carboxylic acid (2-ethoxyethyl ) amide (1.86 g, 5.46 
mmol), phenyl chlorof ormate (1.51 ml, 12.0 mmol) and 

20 triethylamine (1.90 ml, 13.7 mmol). Similarly to 

Example 5, the title compound was obtained as pale pink 
crystals (84 mg, 0.19 mmol) from this intermediates 
(174 mg) and diethylamine (0.16 ml, 1.5 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.01 (6H, t, J=7.2 

25 Hz), 1.11 (3H, t, J=7.2 Hz), 3.26-3.31 (4H, m) , 3.42- 

3.50 (4H, m) , 3.53 (2H, m) , 6.54 (1H, dd, J=2.4, 5.6 
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Hz), 6.68 (1H, d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 9.0 
Hz), 7.36 (1H, d, J=2.4 Hz), 7.41 (1H, d, J=2 . 4 Hz), 
7.93 (1H, d, J=3.6 Hz), 8.06 (1H, d, J=5.6 Hz), 8.28 
(1H, d, J=9.0 Hz), 8.31 (1H, m) , 8.60 (1H, s) . 
5 ESI-MS: 440.47 (M+H) . 

[0427] The starting materials were synthesized as 
follows. 

Production example 172-1 
Phenyl N- (2-ethoxyethyl) carbamate 

Similarly to Example 5, a crude product was 
obtained from 2-ethoxyethylamine (5.2 ml, 50 mmol) , 
phenyl chlorof ormate (6.9 ml, 55 mmol), and pyridine 
(4.5 ml, 55 mmol). The obtained crude product was 
purified by silica gel column chromatography (Fuji 
Silysia BW-300, hexane: ethyl acetate =85: 15 to 50: 
50) to yield the title compound (8.38 g, 40.4 mmol, 
80.9%) as a pale yellow oil. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.23 (3H, t, J=7.0 Hz), 
3.44-3.48 (2H, m) , 3.52-3.58 (4H, m) , 5.41 (1H, brs), 
7.13 (2H, d, J=7.6 Hz), 7.19 (1H, t, J=7.6 Hz), 7.35 
(2H, t, J=7.6 Hz) . 

Production example 172-2 
25 5- (2-Aminopyridin-4-yloxy) indole-l-carboxylic acid (2- 

ethoxyethyl) amide 
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[0428] Similarly to Production example 5-1, the title 
compound (1.86 g, 5.46 mmol, 61.5%) was obtained as a 
pale brown oil from 4- ( lH-5-indolyloxy) -2-pyridinamine 
(2.00 g, 8.88 mmol, WO 02/32872), sodium hydride (462 
5 mg, 11.5 mmol, 60% in oil), and phenyl N-(2- 

ethoxyethyl) carbamate (2.23 g, 10.7 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.11 (3H, t, J=7.2 
Hz), 3.42 (2H, m) , 3.47 (2H, q, J=7.2 Hz), 3.53 (2H, t, 
J=6.0 Hz), 5.74 (1H, d, J=2 . 0 Hz), 5.84 (2H, m) , 6.12 
10 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H, d, J=3.8Hz), 7.01 

(1H, dd, J=2.0, 8.8 Hz), 7.33 (1H, d, J=2 . 0 Hz), 7.75 
(1H, d, J=6.0 Hz), 7.91 (1H, d, J=6.0 Hz), 8.26 (1H, d, 
J=8. 8 Hz) , 8.28 (1H, m) . 

15 Example 173 

5- (2- (3-Ethylureido) pyridin-4-yloxy) indole-l-carboxylic 
acid (2-ethoxyethyl) amide 

[0429] Similarly to Example 5, the title compound was 
obtained as colorless crystals (84 mg, 0.204 mmol) from 



20 



a mixture (174 mg) of 


phenyl 


(4 


-d- 


(2- 


ethoxyethyl) carbamoyl -lH-indol- 5- 


yloxy) pyridin- 


-2- 


-yl) 


-N- 


(phenoxycarbonyl ) carbamate and 


phenyl 


(4 


-d- 


(2- 


ethoxyethyl) carbamoyl -lH-indol- 5- 


yloxy) pyridin- 


-2- 







yl) carbamate, which was obtained as an interme diate in 
25 Example 172, ethylami ne hydrochloride (122 mg, 1.50 

mmol) and triethylamine (0.5 ml). 
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10 



X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7 . 0 
Hz), 1.12 (3H, t, J=7.0 Hz), 3.10 (2H, m) , 3.40-3.49 
(4H, m) , 3.53 (2H, t, J=5.8 Hz), 6.50 (1H, dd, J=2 . 4 , 
5.8 Hz), 6.68 (1H, d, J=3.6 Hz), 6.86 (1H, d, J=2 . 4 Hz), 
7.04 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, d, J=2 . 4 Hz), 
7.93 (1H, d, J=3.6 Hz), 7.96 (1H, m) , 8.02 (1H, d, 
J=5.8 Hz), 8.28 (1H, d, J=8 . 8 Hz), 8.31 (1H, m) , 9.00 
(1H, s) . 

ESI-MS: 412.18 (M+H) . 



Example 17 4 

5- (2- (3-Ethylureido) pyridin-4-yloxy ) indole- 1-carboxy lie 
acid ( 3-ethoxypropyl ) amide 

[0430] Similarly to Production example 5-2, a mixture 
15 of phenyl (4- (1- (3-ethoxypropyl) carbamoyl-lH-indol-5- 

yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate and 
phenyl (4- (1- (3-ethoxypropyl) carbamoyl-lH-indol-5- 

yloxy) pyridin-2-yl) carbamate was obtained as a pale 
brown oil (720 mg) from 5- ( 2-Aminopyridin-4- 
20 yloxy) indole-l-carboxylic acid (3-ethoxypropyl) amide 

(900 mg, 2.54 mmol) , phenyl chlorof ormate (0.669 ml, 
5.33 mmol) and triethylamine (0.885 ml, 6.35 mmol). 
Similarly to Example 5, the title compound was obtained 
as pale pink crystals (41 mg, 0.096 mmol) from this 
25 intermediate (100 mg) ethylamine hydroc hloride (64 mg, 

0.841 mmol) and triethylamine (0.5 ml). 



Eloo 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.02 (3H, t, 3=1.2 
Hz), 1.10 (3H, t, J=7.2 Hz), 1.79 (2H, m) , 3.10 (2H, m) , 
3.34 (2H, m) , 3.42 (4H, m) , 6.50 (1H, dd, J=2.4, 5.8 
Hz), 6.67 (1H, d, J=3.8 Hz), 6.86 (1H, d, J=2 . 4 Hz), 
5 7.03 (1H, dd, J=2.4, 9.2 Hz), 7.36 (1H, d, J=2 . 4 Hz), 

7.90 (1H, d, J=3.8 Hz), 7.95 (1H, m) , 8.02 (1H, d, 
J=5.8 Hz), 8.20 (1H, m) , 8.28 (1H, m) , 8.99 (1H, s). 
ESI-MS: 426.39 (M+H) . 



10 [0431] The starting material was synthesized as follows. 

Production example 174-1 

5- (2-Aminopyridin-4-yloxy) indol-l-carboxylic acid (3- 
ethoxypropyl) amide 

Similarly to Production example 5-1, the title 

15 compound (900 mg, 2.54 mmol, 57.2%) was obtained as a 

pale brown oil from 4- { lH-5-indolyloxy) -2-pyridinamine 
(1.00 g, 4.44 mmol, WO 02/32872), sodium hydride (213 
mg, 5.33 mmol, 60% in oil), and phenyl N-(3- 
ethoxypropyl) carbamate (1.19 g, 5.33 mmol, WO 02/32872). 

20 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.07-1.13 (3H, m) , 

1.81 (2H, m) , 3.33-3.47 (6H, m) , 5.76 (1H, d, J=2 . 4 Hz), 
5.85 (2H, s), 6.14 (1H, dd, J=2.4, 6.0 Hz), 6.68 (1H, d, 
J=3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.34 (1H, d, 
J=2.4 Hz), 7.77 (1H, d, J=6.0 Hz), 7.90 (1H, d, J=3.6 

25 Hz), 8.20 (1H, m) , 8.27 (1H, d, J=8.8 Hz). 
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Example 17 5 

5- (2- ( 3-Ethylureicio) pyridin-4-yloxy) indole-l-carboxylic 
acid (3-methylsulphanylpropyl) amide 

[0432] Similarly to Production example 5-1, a crude 
5 product of 5- (2-aminopyridin-4-yloxy ) indole-l- 

carboxylic acid (3-methylsulf anylpropyl) amide (105 mg) 
was obtained as a pale yellow oil from 4-(lH-5- 
indolyloxy ) -2-pyridinamine (125 mg, 0.555 mmol, WO 
02/32872), sodium hydride (28 mg, 0.694 mmol, 60% in 

10 oil), and phenyl N- (3-methylsulfanylpropyl) carbamate 

(156 mg, 0.694 mmol, WO 02/32872). Similarly to 
Production example 5-2, a mixture of phenyl (4-(l-(3- 
me thy lsulf anylpropyl) carbamoyl -lH-indol- 5- 
yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate and 

15 phenyl (4- (1- (3-methylsulfanylpropyl) carbamoyl-lH- 

indol-5-yloxy) pyridin-2-yl ) carbamate was obtained as a 
pale yellow oil from the crude product obtained above, 
phenyl chlorof ormate (0.10 ml, 0.76 mmol) and 
triethylamine (0.12 ml, 0.83 mmol). Similarly to 

20 Example 5, the title compound (17 mg, 0.040 mmol) was 

obtained as colorless crystals from the mixture 
obtained above, ethylamine hydrochloride (141 mg, 1.73 
mmol) and triethylamine (0.5 ml). 

■""H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 1.02 (3H, t, J=7 . 2 
25 Hz), 1.83 (2H, m) , 2.05 (3H, s), 2.52 (2H, t, J=7 . 6 Hz), 

3.10 (2H, m) , 3.35 (2H, m) , 6.50 (1H, d, J=5.6 Hz), 
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6.68 (1H, d f J=3.4 Hz), 6.86 (1H, s), 7.03 (1H, d, 
J=9.2 Hz), 7.36 (1H, s), 7.91 (1H, d, J=3.4 Hz), 7.94 
(1H, m) , 8.02 (1H, d, J=5.6 Hz), 8.24 (1H, m) , 8.27 (1H, 
d, J=9.2 Hz) , 8. 99 (1H, s) . 

5 

Example 17 6 

5- (2- (3, 3-Diethylureido) pyridin-4-yloxy ) indole- 1- 
carboxylic acid thiazol-2-ylamide 

[0433] Similarly to Production example 5-2, a mixture 
10 (267 mg) of phenyl (4- (1- (thiazol-2-yl) carbamoyl-lH- 

indol-5-yloxy ) pyridin-2-yl) -N- 

(phenoxycarbonyl ) carbamate and phenyl (4- (1- (thiazol-2- 
yl) carbamoyl-lH-indol-5-yloxy) pyridin-2-yl) carbamate 
was obtained as a pale yellow oil from 5- (2- 

15 aminopyridin-4-yloxy ) indole-l-carboxylic acid thiazol- 

2-ylamide (145 mg, 0.413 mmol) , phenyl chlorof ormate 
(0.110 ml, 0.909 mmol), and triethylamine (0.140 ml, 
1.03 mmol). . Similarly to Example 5, the title compound 
(74 mg, 0.16 mmol) was obtained as pale pink crystals 

20 from the intermediate obtained above (131 mg) and 

diethylamine (0.12 0 ml, 1.11 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 1.01 (6H, t, J=6.8 
Hz), 3.28 (4H, m) , 6.56 (1H, dd, J=2.0, 5.6 Hz), 6.66 
(1H, m) , 7.06 (2H, m) , 7.37 (1H, d, J=2 . 0 Hz), 7.43 (1H, 
25 s), 7.47 (1H, d, J=4 . 4 Hz), 8.05 (1H, m) , 8.07 (1H, d, 

J=5. 6 Hz) , 8 . 60 (2H, m) . 
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ESI-MS: 451. 15 (M+H) - 

[0434] The starting material was synthesized as follows. 
Production example 17 6-1 

5 5- (2-Aminopyridin-4-yloxy) indole-l-carboxylic acid 

thiazol-2-ylamide 

Similarly to Production example 5-1, the title 
compound (145 mg, 0.413 mmol, 57.2%) was obtained as a 
pale brown oil from 4- ( lH-5-indolyloxy ) -2-pyridinamine 
(225 mg, 1.00 mmol, WO 02/32872), sodium hydride (120 
mg, 3.00 mmol, 60% in oil) and phenyl N- ( thiazol-2- 
yl) carbamate (286 mg, 1.30 mmol, WO 02/32872). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.77 (1H, d, J=2 . 4 
Hz), 5.87 (2H, brs), 6.15 (1H, dd, J=2.4, 5.6 Hz), 6.65 
(1H, d, J=3.6 Hz), 7.03 (1H, dd, J=2.4, 9.0 Hz), 7.07 
(1H, d, J=4.6 Hz), 7.34 (1H, d, J=2 . 4 Hz), 7.46 (1H, d, 
J=4.6 Hz), 7.77 (1H, d, J=5 . 6 Hz), 8.04 (1H, d, J=3.6 
Hz) , 8.58 (1H, d, J-9.0 Hz) . 

20 Example 177 

5- (2- (3-Ethylureido) pyridin-4-yloxy ) indole-l-carboxylic 
acid thiazol-2-ylamide 

[0435] Similarly to Example 5, the title compound (71 
mg, 0.168 mmol) was obtained as colorless crystals from 
25 a mixture (135 mg) of phenyl ( 4- ( 1- ( thiazol-2- 

yl) carbamoyl- lH-indol-5-yloxy) pyridin-2-yl ) -N- 



10 



15 
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(phenoxycarbonyl) carbamate and phenyl (4- ( 1- (thiazol-2- 
yl) carbamoyl-lH-indol-5-yloxy) pyridin-2-yl) carbamate 
obtained in Example 176, ethylamine hydrochloride (91 
mg, 1.1 mmol), and triethylamine (0.5 ml). 
5 1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.07 (3H, t, J=7.2 

Hz), 3.07-3.14 (2H, m) , 6.51 (1H, dd, J=2.0, 6.0 Hz), 
6.61 (1H, s), 7.01 (2H, m) , 7.35 (1H, s) , 7.41 (1H, m) , 
8.01-8.06 (3H, m) , 8.05 (1H, m) , 8.62 (1H, d, J=9.2 Hz), 
9.00 (1H, s) . 
10 ESI-MS: 423.23 (M+H) . 

Example 17 8 

l-Ethyl-3- (4- (1- ( (4-methylpiperazin-l-yl) carbonyl) -1H- 
indol-5-yloxy ) pyridin-2-yl) urea 

[0436] Similarly to Production example 5-2, a mixture 
(1.09 g) of phenyl (4- (1- ( (4-methylpiperazin-l- 
yl) carbonyl) -lH-indol-5-yloxy ) pyridin-2-yl) - (N- 
pheno.xycarbonyl) carbamate and phenyl (4-(l-((4- 
methylpiperazin-l-yl) carbonyl) -lH-indol-5- 
yloxy) pyridin-2-yl) carbamate was obtained as a 
colorless amorphous solid from (5- (2-aminopyridin-4- 
yloxy) indol-l-yl) - (4-methylpiperazin-l-yl) methanone 
(0.66 g, 1.9 mmol), phenyl chlorof ormate (0.52 ml, 4.2 
mmol), and triethylamine (0.66 ml, 4.8 mmol). 
Similarly to Example 5, the title compound (41 mg, 
0.097 mmol) was obtained as colorless crystals from the 
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intermediate obtained above (177 mg) , ethylamine 
hydrochloride (0.122 g, 1.50 mmol) and triethylamine 
(0.5 ml ) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.03 (3H, t, J=6.0 
5 Hz), 2.21 (3H, s), 2.39 (4H, m) , 3.12 (2H, m) , 3.51 (4H, 

m) , 6.51 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.4 
Hz), 6.86 (1H, d, J=2.4 Hz), 7.04 (1H, dd, J=2.4, 8.8 
Hz), 7.39 (1H, d, J=2.4 Hz), 7/61 (1H, d, J=3.4 Hz), 
7.70 (1H, d, J=8.8 Hz), 8.02 (1H, m) , 8.03 (1H, d, 
10 J=8.8 Hz) , 9.00 (1H, s) . 

ESI-MS: 423.27 (M+H) . 

[0437] The starting materials were synthesized as 
follows . 

15 Production example 178-1 

Phenyl ( 4-methylpiperazin-l-yl ) carboxylate 

Similarly to Production example 2-1, crystals 
were obtained from 1-methylpiperazine (5.5 ml, 50 mmol), 
phenyl chlorof ormate (6.9 ml, 55 mmol), and pyridine 

20 (4.5ml, 55 mmol). The obtained crystals were suspended 

in diethylether : hexane =2: 1, filtered off, washed 
with hexane, and dried to yield the title compound (9.7 
g, 44 mmol, 88%) as an oil with pale orange color. 
1 H-NMR Spectrum (DMSO-d 6 ) 6 , (ppm) : 2.20 (3H, s), 2.34 

25 (4H, m) , 3.40 (2H, m) , 3.56 (2H, m) , 7.09 (2H, d, J=7 . 6 

Hz), 7.20 (1H, t, J=7.6Hz), 7.36 (2H, t, J=7.6Hz). 
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Production example 178-2 

(5- (2-Aminopyridin-4-yloxy) indol-l-yl) - (4- 
methylpiperazin-l-yl ) methanone 

[0438] Similarly to Production example 5-1, a crude 
product was obtained from 4- ( lH-5-indolyloxy ) -2- 
pyridinamine (2.00 g, 8.88 mmol, WO 02/32872), sodium 
hydride (462 mg, 11.5 mmol, 60% in oil) and phenyl (4- 
methylpiperazin-l-yl) carboxylate (2.35 g, 10.7 mmol). 
The obtained crude product was purified by silica gel 
column chromatography (Fuji Silysia NH; hexane: ethyl 
acetate =3: 7, ethyl acetate, ethyl acetate: methanol 
=9: 1 in this order) to yield the title compound (0.66 
g, 1.9 mmol, 21%) as a colorless amorphous solid. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.2 0 (3H, s), 2.39 

(4H, m) , 3.51 (4H, m) , 5.75 (1H, d, J=2 . 0 Hz), 5.84 (2H, 
m) , 6.13 (1H, dd, J=2.0, 6.0 Hz), 6.66 (1H, d, J=3.2 
Hz), 7.02 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 
Hz), 7.59 (1H, d, J=3.2 Hz), 7.68 (1H, d, J=8.8 Hz), 
7.76 (1H, d, J=6.0 Hz) . 

Example 17 9 

l-Ethyl-3- (4- (1- (morpholin-4-ylcarbonyl) -lH-indol-5- 
yloxy) pyridin-2-yl) urea 

[0439] Similarly to Production example 5-2, a crude 
product was obtained from 5- ( 2-aminopyridin-4- 
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yloxy) indol-l-yl) - (morpholin-4-yl ) methanone (0.60 g, 
1.8 mmol), phenyl chlorof ormate (0.49 ml, 3.9 mmol), 
and triethylamine (0.62 ml, 4.4 mmol). The obtained 
crude product was filtrated by silica gel filtration 
5 (Fuji Silysia BW-300, ethyl acetate) and concentrated 

under reduced pressure to yield a mixture (1.11 g) of 
phenyl (4- ( 1- (morpholin-4-ylcarbonyl ) -lH-indol-5- 

yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate and 
phenyl (4- (1- (morpholine-4-ylcarbonyl ) -lH-indol-5- 

10 yloxy) pyridin-2-yl) carbamate as a pale yellow oil. 

Similarly to Example 5, the title compound (73 mg, 
0.178 mmol) was obtained as colorless crystals from the 
intermediate obtained above (173 mg), ethylamine 
hydrochloride (122 mg, 1.50 mmol) and triethylamine 

15 (0.5 ml) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.03 (3H, t, J=7.2 
Hz), 3.07-3.14 (2H, m) , 3.52 (4H, m) , 3.68 (4H, m) , 
6.50 (1H, dd, J=2.4, 6.0 Hz), 6.68 (1H, d, J=3 . 2 Hz), 
6.87 (1H, d, J=2.4 Hz), 7.05 (1H, dd, J=2.4, 8.8 Hz), 

20 7.40 (1H, d, J=2.4 Hz), 7.64 (1H, d, J=3.2 Hz), 7.73 

(1H, d, J=8.8 Hz), 8.00 (1H, m) , 8.03 (1H, d, J=6.0 Hz), 
9.01 (1H, s) . 
ESI-MS: 410.57 (M+H) . 
[0440] 

25 The starting materials were synthesized as 

follows . 
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Production example 179-1 

Phenyl (morpholin-4-yl ) carboxylate 

Similarly to Production example 2-1, a crude 
product was obtained from morpholine (4.4 ml, 50 mmol) , 
phenyl chlorof ormate (6.9 ml, 55 mmol), and pyridine 
(4.5 ml, 55 mmol). The obtained crude product was 
purified by silica gel column chromatography (Fuji 
Silysia BW-300; hexane: ethyl acetate= 85: 15, 60: 40 
in this order) to yield the title compound (8.9 g, 43 
mmol, 86%) as colorless crystals. 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.57 (2H, brs), 3.68 
(2H, brs), 3.75 (4H, m) , 7.11 (2H, d, J=7 . 6 Hz), 7.21 
(1H, t, J=7.6 Hz), 7.37 (2H, t, J=7 . 6 Hz). 
[0441] 

Production example 179-2 

(5- (2-Aminopyridin-4-yloxy) indol-l-yl) - (morpholin-4 
-yl) methanone 

Similarly to Production example 5-1, a crude 
product was obtained from 4- ( lH-5-indolyloxy ) -2- 
pyridinamine (2.00 g, 8.88 mmol, WO 02/32872), sodium 
hydride (462 mg, 11.5 mmol, 60% in oil) and phenyl 
(morpholin-4-yl) carboxylate (2.21 g, 10.7 mmol). The 
obtained crude product was purified by silica gel 
column chromatography (Fuji Silysia NH, hexane: ethyl 
acetate =2: 3 or ethyl acetate), and further purified 
by silica gel column chromatography (Fuji Silysia BW- 
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300, hexane: ethyl acetate = 2: 3, ethyl acetate, or 
ethyl acetate: methanol = 9: 1) to yield the title 
compound (0.60 g, 1.8 mmol, 20%) as colorless crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 3.52 (4H, m) , 3.68 
5 (4H, m) , 5.77 (1H, d, J=2 . 4 Hz), 5.83 (2H, brs) , 6.13 

(1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3 . 2 Hz), 7.02 
(1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.61 
(1H, d, J=3.2 Hz), 7.71 (1H, d, J=8.8 Hz), 7.76 (1H, d, 
J=5. 6 Hz) . 

10 

Example 18 0 

1, l-Diethyl-3- (4- (1- (morpholin-4-ylcarbonyl ) -lH-indol- 
5-yloxy) pyridin-2-yl ) urea 

[0442] Similarly to Example 5, the title compound (85 
15 mg, 0.194 mmol) was obtained as colorless crystals from 

a mixture (173 mg) of phenyl ( 4- ( 1- (morpholin-4- 
ylcarbonyl ) -lH-indol-5-yloxy) pyridin-2-yl) -N- 
(phenoxycarbonyl ) carbamate and phenyl (4- (1- (morpholin- 
4-ylcarbonyl) -lH-indol-5-yloxy ) pyridin-2-yl ) carbamate 
20 synthesized as intermediate in Example 179, and 

diethylamine (0.16 ml, 1.50 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.01 (6H, t, J=6.8 
Hz), 3.30 (4H, m) , 3.53 (4H, m) , 3.68 (4H, m) , 6.54 (1H, 
d, J=6.0 Hz), 6.68 (1H, d, J=3.4 Hz), 7.05 (1H, dd, 
25 J=2.0, 8.8 Hz), 7.39 (1H, d, J=2 . 0 Hz), 7.43 (1H, s) , 

7.64 (1H, d, J=3.4 Hz), 7.73 (1H, d, J=8.8 Hz), 8.07 
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(1H, d, J=6.0 Hz), 8.62 (1H, s) . 
ESI-MS: 438.25 (M+H) . 

Example 181 

5 5- (2- ( 3-Ethylureido) pyridin-4-yloxy ) indole- 1-carboxy lie 

acid piperidin-4-ylamide 

[0443] Similarly to Production example 5-1, a crude 
product of t-butyl 4- ( (5- (2-aminopyridin-4- 

yloxy) indole-l-carbonyl) amino) piperidine-l-carboxylate 

10 was obtained from 4- ( lH-5-indolyloxy ) -2-pyridinamine 

(144 mg, 0.639 mmol, WO 02/32872), sodium hydride (29 
mg, 0.735 mmol, 60% in oil), and t-butyl (4- 
phenoxycarbonylaminopiperidin-l-yl) carboxylate (215 mg, 
0.671 mmol). A reaction similar to Production example 

15 5-2 was performed using the entire amount of this crude 

product, phenyl chlorof ormate (0.20 ml, 1.6 mmol) and 
triethylamine (0.22 ml); and the solvent was distilled 
off under reduced pressure after the reaction was 
completed. A reaction similar to Example 5 was 

20 performed using the entire amount of the residue, 

ethylamine hydrochloride (2 60 mg, 3.92 mmol) and 
triethylamine (0.5 ml); the organic layer was 
partitioned between ethyl acetate and water, washed 
with brine, and dried over anhydrous sodium sulfate; 

25 and the solvent was distilled off under reduced 

pressure. The residue was dissolved in 
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trif luoroacetate (3.0 ml); the reaction mixture was 
stirred at room temperature for 15 minutes, and 
concentrated; and the residue was partitioned between 
ethyl acetate and water. The organic layer was washed 
with brine and dried over anhydrous sodium sulfate; the 
solvent was distilled off under reduced pressure; the 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate: 
methanol = 98: 2 to 75: 25). The obtained crystals 
were suspended in diethyl ether and filtered off, 
washed with diethyl ether, and dried to yield the title 
compound (43 mg, 0.10 mmol, 16%) as colorless crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7.2 
Hz), 1.37-1.49 (2H, m) , 1.80 (2H, m) , 2.48 (2H, m) , 
2.95 (2H, m), 3.10 (2H, m) , 3.71 (1H, m) , 6.50 (1H, dd, 
J=2.4, 6.0 Hz), 6.66 (1H, d, J=3.4 Hz), 6.86 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
J=2.4 Hz), 7.90-8.01 (3H, m) , 8.02 (1H, d, J=6.0 Hz), 
8.26 (1H, d, J=8.8 Hz), 8.99 (1H, s) . 
ESI-MS: 423.26 (M+H) . 

[0444]The starting material was synthesized as follows. 
Production example 181-1 

t-Butyl (4-phenoxycarbonylaminopiperidin-l- 

yl) carboxylate 

A reaction similar to Production example 2-1 
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using t-Butyl 4-aminopiperidin-l-ylcarboxylate (328 mg, 
1.64 mmol), phenyl chlorof ormate (0.226 ml, 1.80 mmol) 
and pyridine (0.14 6 ml, 1.80 mmol); and the obtained 
crystals were suspended in hexane : ethyl acetate =4: 1, 
5 filtered off, and the filtrate was purified by silica 

gel column chromatography (Fuji Silysia BW-300, hexane: 
ethyl acetate =4: 1 to 1: 1). The purified crystals 
were then suspended in hexane: ethyl acetate =4:1 and 
filtered off. The title compound (215 mg, 0.617 mmol, 
10 40.9%) was obtained as colorless crystals, together 

with the previously obtained crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.22-1.34 (2H, m) , 
1.38 (9H, s), 1.77 (2H, m) , 2.83 (2H, m) , 3.51 (1H, m) , 
3.84 (2H, m) , 7.08 (2H, d, J=7 . 6 Hz), 7.18 (1H, t, 
15 J=7.6 Hz), 7.35 (2H, t, J=7 . 6 Hz), 7.78 (1H, d, J=8 . 0 

Hz) . 

ESI-MS: 343.15 (M+Na) . 
Example 182 

20 5- (2- (3-Ethylureido) pyridin-4-yloxy) indole-l-carboxylic 

acid (l-methylpiperidin~4-yl) amide 

[0445] 5- (2- (3-Ethylureido) pyridin- 4 -yloxy) indole-l- 
carboxylic acid piperidin-4-ylamide (36 mg, 0.085 mmol, 
Example 181) was dissolved in tetrahydrof uran (2.0 ml) 
25 and methanol (1.0 ml); and a 37% aqueous formaldehyde 

solution (0.036 ml, 0.43 mmol) and acetic acid (0.0098 
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ml, 0.17 mmol) were added thereto. While stirring at 
room temperature, sodium triacetoxyborohydride (27 mg, 
0.13 mmol) was added; and the reaction mixture was 
stirred for 30 minutes. The reaction mixture was 
5 partitioned between ethyl acetate and a saturated 

aqueous solution of sodium hydrogencarbonate ; and the 
organic layer was washed with brine and dried over 
anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure; the obtained crystals were 

10 suspended in diethyl ether, filtered off, washed with 

diethyl ether, and dried to yield the title compound 
(25 mg, 0.057 mmol, 67%) as colorless crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7.2 
Hz), 1.54-1.68 (2H, m) , 1.83 (2H, m) , 1.96 (2H, m) , 

15 2.16 (3H, s), 2.78 (2H, m) , 3.10 (2H, m) , 3.64 (1H, m) , 

6.50 (1H, dd, J=2.4, 6.0 Hz), 6.66 (1H, d, J=3.6 Hz), 
6.86 (1H, d, J=2.4 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 
7.36 (1H, d, J=2.4 Hz), 7.95 (1H, d, J=3.6 Hz), 7.97 
(2H, m) , 8.02 (1H, d, J=6.0 Hz), 8.25 (1H, d, J=8 . 8 Hz), 

20 8.99 (1H, m) . 

ESI-MS: 437 . 37 (M+H) . 



Example 183 

5- (2- (N-Methyl- (4- (pyrrolidin-l-yl) piperidin-1- 
25 yl) carbonyl) amino) pyridin-4-yloxy ) indole-l-carboxylic 

acid methylamide 
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[0446] 5- (2- (Methylamino) pyridin-4-yloxy ) indole- 1- 
carboxylic acid methylamide (70 mg, 0.24 mmol) was 
dissolved in tetrahydrofuran (7.0 ml); triethylamine 

(0.039 ml) and 4-nitrophenylchlorof ormate (57 mg, 0.28 
mmol) were added thereto one by one; and the reaction 
mixture was stirred at room temperature for 2 hours. 
The reaction mixture was partitioned between ethyl 
acetate and water; and the organic layer was washed 
with a saturated aqueous solution of sodium 
hydrogencarbonate and brine, then dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. 
The residue was dissolved in N, N-dimethylf ormamide (2.0 
ml); 4- (pyrrolidin-l-yl) piperidine (43 mg, 0.28 mmol) 
was added thereto; and the reaction mixture was stirred 
at room temperature for 24 hours. The reaction mixture 
was partitioned between ethyl acetate and water; and 
the organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia NH, hexane- 
ethyl acetate-methanol system) ; the obtained oil was 
solidified with hexane; the obtained solid was then 
suspended in hexane, filtered off, washed with hexane, 
and dried to yield the title compound (51 mg, 0.11 mmol, 
45%) as pale yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.13-1.30 (2H, m) , 
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1.65 (6H, m), 2.02 (1H, m) , 2.42 (4H, m) , 2.72 (2H/ m) , 
2.83 (3H, d, J=4.0 Hz), 3.08 (3H, s) , 3.53 (2H, m) , 
6.23 (1H, s), 6.51 (1H, d, J=6.0 Hz), 6.66 (1H, d, 
J=3.4 Hz), 7.04 (1H, d, J=9.0 Hz), 7.36 (1H, s), 7.87 
5 (1H, d, J=3.4 Hz), 8.11 (1H, d, J=6.0 Hz), 8.15 (1H, m) , 

8.29 (1H, d, J=9.0 Hz) . 
ESI-MS: 477.38 (M+H) . 

[0447]The starting material was synthesized as follows. 
10 Production example 183-1 

5- (2- (Methyl amino) pyridin-4-yloxy ) indole- 1-carboxy lie 
acid methylamide 

Nl-Methyl-5- ( 2-aminopyridin-4-yl ) oxy-lH-1- 
indolecarboxamide (5.00 g, 17.7 mmol, Production 
example 5-1) was dissolved in ethanol (170 ml) and N,N- 
dimethylf ormamide (40 ml) ; lH-benzotriazole-l-methanol 
(2.64 g, 17.7 mmol) was added thereto; and the reaction 
mixture was heated to reflux for 2 hours. After 
allowing to be cooled to room temperature, sodium 
borohydride (1.49 g, 35.4 mmol) was added to the 
reaction mixture; the reaction mixture was stirred at 
room temperature for 2 hours. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 



20 
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gel column chromatography (Fuji Silysia BW-300, hexane- 
ethyl acetate-methanol system) . The obtained crystals 
were suspended in acetone: diethyl ether = 1: 3, 
filtered off, washed with hexane, and dried to yield 
5 the title compound (1.05 g, 3.55 mmol, 20.1%) as pale 

yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.66 (3H, d, J=4.8 
Hz), 2.82 (3H, d, J=4 . 0 Hz), 5.76 (1H, d, J=2 . 0 Hz), 
6.10 (1H, dd, J=2.0, 6.0 Hz), 6.36 (1H, m) , 6.65 (1H, d, 
10 J=4.0 Hz), 7.00 (1H, dd, J=2.4, 8.8 Hz), 7.31 (1H, d, 

J=2.4 Hz), 7.83 (2H, m) , 8.13 (1H, m) , 8.26 (1H, d, 
J=8.8 Hz) . 

Example 18 4 

15 5- (2- ( 1-Methylureido) pyridin-4-yloxy ) indole- 1- 

carboxylic acid methylamide 

[044 8] 4-Nitrophenyl N-methyl- (4- ( 1-methylcarbamoyl- 
indol-5-yloxy)pyridin-2-yl) carbamate (105 mg, 0.228 
mmol) was dissolved in N, N-dimethylf ormamide (2.5 ml); 

20 aqueous ammonia (0.5 ml, 28.0%) was added thereto; the 

reaction mixture was stirred at room temperature for 
10.5 hours. The reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 
was washed with brine, dried over anhydrous sodium 

25 sulfate, and concentrated under reduced pressure. The 

obtained crystals were suspended in ethanol: diethyl 
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ether = 1: 1 (6 ml), filtered off, washed with diethyl 
ether, and dried to yield the title compound (37 mg, 
0.11 mmol, 48%) as pale yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.83 (3H, d, J=4 . 0 
5 Hz), 3.19 (3H, s), 6.51 (1H, d, J=5.6 Hz), 6.67 (1H, d, 

J=3.6 Hz), 6.84 (1H, s) , 7.07 (1H, d, J=9.0 Hz), 7.39 
(1H, s), 7.87 (1H, d, J=3.6 Hz), 8.14 (2H, m) , 8.29 (1H, 
d, J=9. 0 Hz) . 
ESI-MS: 340.07 (M+H) . 

10 

[0449] The starting material was synthesized as follows. 
Production example 184-1 

4-Nitrophenyl N-methyl- (4- ( l-methylcarbamoyl-indol-5- 
yloxy) pyridin-2-yl) carbamate 

5- (2- (Methylamino) pyridin-4-yloxy ) indole-1- 
carboxylic acid methylamide (200 mg, 0.675 mmol) 
synthesized in Production example 183-1 was dissolved 
in tetrahydrofuran (20 ml); triethylamine (0.100 ml, 
0.742 mmol) and 4-nitrophenylchlorof ormate (150 mg, 
0.742 mmol) was added thereto one by one; and the 
reaction mixture was stirred at room temperature for 2 
hours. The reaction mixture was partitioned between 
ethyl acetate and water; and the organic layer was 
washed with a saturated aqueous solution of sodium 
hydrogencarbonate and with brine, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. 



15 



20 



25 
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The residue was purified by silica gel column 
chromatography (Fuji Silysia BW-300, hexane-ethyl 
acetate system) to yield the title compound (210 mg, 
0.455 mmol, 67.4%) as a pale yellow oil. 
5 1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 2.82 (3H, d, J=4.4 

Hz), 3.46 (3H, s), 6.62 (1H, d, J=3.6 Hz), 6.83 (1H, dd, 
J=2.0, 5.6 Hz), 7.03 (1H, dd, J=2.0, 8.4 Hz), 7.24 (1H, 
d, J=2.0 Hz), 7.37 (1H, d, J=2 . 0 Hz), 7.41 (2H, d, 
J=9.2 Hz), 7.85 (1H, d, J=3.6 Hz), 8.14 (1H, m) , 8.22 
10 (2H, d, J=9.2 Hz), 8.23 (1H, d, J=8.4 Hz), 8.32 (1H, d, 

J=5. 6 Hz) . 



Example 18 5 

5- (2- (3, 3-Diethyl-l-methylureido) pyridin-4- 
15 yloxy) indole-l-carboxylic acid methylamide 

[0450] Similarly to Example 184, the title compound (14 
mg, 0.035 mmol, 16%) was obtained as a colorless 
amorphous solid from 4-nitrophenyl N-methyl- ( 4- ( 1- 
methylcarbamoyl-indol-5-yloxy ) pyridin-2-yl ) carbamate 
20 (105 mg, 0.228 mmol, Production example 184-1) and 

diethylamine (0.028 ml, 0.27 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.80 (6H, t, J=6.4 
Hz), 2.83 (3H, d, J=3.2 Hz), 3.03 (3H, s), 3.07 (4H, m) , 
6.11 (1H, s), 6.49 (1H, m), 6.66 (1H, s) , 7.02 (1H, d, 
25 J=9.0 Hz), 7.35 (1H, s) , 7.86 (1H, s), 8.09 (1H, d, 

J=5.6 Hz), 8.15 (1H, m) , 8.28 (1H, d, J=9.0 Hz). 
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ESI-MS: 396.18 (M+H) . 
Example 18 6 

5- (2- (3-Ethyl-l-methylureido) pyridin-4-yloxy ) indole-1- 
5 carboxylic acid methylamide 

[0451] Similarly to Production example 27-2, phenyl N- 
methyl- (4- ( l-methylcarbamoyl-indol-5-yloxy ) pyridin-2- 
yl) carbamate (324 mg, 0.778 mmol) was obtained as a 
colorless amorphous solid from 5- (2- 

10 (methylamino) pyridin-4-yloxy) indole-l-carboxylic acid 

methylamide (500 mg, 1.69 mmol), phenyl chlorof ormate 
(0.23 ml, 1.9 mmol) and triethylamine (0.26 ml, 1.9 
mmol). This intermediate (125 mg, 0.300 mmol) was 
dissolved in N, N-dimethylf ormamide (2.5 ml)- 

15 triethylamine (0.5 ml); ethylamine hydrochloride (122 

mg, 1.50 mmol) was added thereto; and the reaction 
mixture was stirred at room temperature overnight, and 
then stirred at 80 °C for 1.5 hours. Ethylamine 
hydrochloride (122 mg, 1.50 mmol) was added thereto; 

20 the reaction mixture was stirred at 80 °C for 2 hours; 

ethylamine hydrochloride (122 mg, 1.50 mmol) and 
triethylamine (0.5 ml) were further added thereto; and 
the reaction mixture was stirred at 80 °C for 0.5 hours, 
and then stirred at room temperature for 2 days. The 

25 reaction mixture was partitioned between ethyl acetate 

(100 ml) and water (50 ml); and the organic layer was 



U.S. S.N. 10/651,496 
3693142vl 



355 of 466 



2003946-0058 



FP03-0088-01 



washed with brine, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (Fuji 
Silysia BW-300, hexane: ethyl acetate =3: 2, then 
5 ethyl acetate) ; the obtained crystals were suspended in 

diethyl ether (10 ml) -hexane (50 ml) , filtered off, 
and dried to yield the title compound (41 mg, 0.11 
mmol) as colorless crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.04 (3H, t, J=7.2 
10 Hz), 2.83 (3H, d, J=4 . 4 Hz), 3.15 (2H, m) , 3.19 (3H, s), 

6.51 (1H, dd, J=2.4, 6.6 Hz), 6.67 (1H, d, J=4 . 0 Hz), 
6.77 (1H, d, J=2.4 Hz), 7.07 (1H, dd, J=2 . 4 , 8.8 Hz), 
7.39 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=4.0 Hz), 8.15 
(1H, d, J=6.0 Hz), 8.16 (1H, m) , 8.29 (1H, d, J=8 . 8 Hz), 
15 9.27 (1H, m) . 

ESI-MS: 368.13 (M+H) . 



Example 187 

6- (2- ( 3-Ethylureido) pyridin-4-yloxy ) indole- 1-carboxy lie 

2 0 acid methylamide 

[0452] Similarly to Example 5, the title compound (54 
mg, 0.15 mmol, 80%) was obtained as colorless crystals 
from phenyl (4- ( l-methylcarbamoyl-lH-indol-6- 

yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate ( 100 

25 mg, 0.19 mmol), ethylamine hydrochloride (78 mg, 0.96 

mmol) and triethylamine (0.5 ml). 
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1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.03 (3H, t, J=7.2 
Hz), 2.79 (3H, d, J=4 . 4 Hz), 3.07-3.14 (2H, m) , 6.52 
(1H, dd, J=2.4, 5.8 Hz), 6.71 (1H, d, J=3.6 Hz), 6.88 
(1H, d, J=2.4 Hz), 6.99 (1H, dd, J=2.4, 8.4 Hz), 7.65 
(1H, d, J=8.4 Hz), 7.84 (1H, d, J=3.6 Hz), 7.96 (2H, m) , 
8.04 (1H, d, J=5.8 Hz), 8.16 (1H, m) , 9.02 (1H, s). 
ESI-MS: 354.15 (M+H) , 376.16 (M+Na) . 

[0453] The starting materials were synthesized as 
follows . 

Production example 187-1 

4- (lH-lndol-6-yloxy) pyridin-2-ylamine 

Sodium hydride (1.04 g, 26.0 mmol, 60% in oil) 
was suspended in dimethyl sulfoxide (2.5 ml); 6- 
hydroxyindole (3.46 g, 26.0 mmol) and 2-amino-4- 
chloropyridine (2.57 g, 20.0 mmol, WO 02/332872) were 
subsequently added thereto at room temperature under 
nitrogen stream; and the reaction mixture was stirred 
at 160 °C for 8.5 hours. After cooled down to room 
temperature, the reaction mixture was partitioned 
between ethyl acetate (150 ml) and a solvent mixture of 
aqueous ammonia: water = 1: 1 (50 ml); the organic 
layer was washed with a solvent mixture of aqueous 
ammonia: water = 1: 1, and with brine, dried over 
anhydrous sodium sulfate, and concentrated. The 
residue was purified by silica gel column 
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chromatography (Fuji Silysia BW-300, ethyl acetate, or 
ethyl acetate: methanol = 93: 7); and the obtained 
crystals were suspended in diethyl ether, filtered off, 
washed with diethyl ether, and dried to yield the title 
compound (477 mg, 2.12 mmol, 10.6%) as pale yellow 
crystals . 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.7 6 (1H, s), 5.82 
(2H, brs), 6.13 (1H, d, J=6.0 Hz), 6.44 (1H, s), 6.75 
(1H, d, J=8.4 Hz), 7.10 (1H, s), 7.34 (1H, s), 7.56 (1H, 

d, J=8.4 Hz), 7.75 (1H, d, J=6.0 Hz), 11.12 (1H, brs). 

Production example 187-2 

6- (2-Aminopyridin-4-yloxy) indole-l-carboxylic acid 

methylamide 

[0454] Similarly to Production example 5-1, the title 
compound (315 mg, 1.12 mmol, 87.9%) was obtained as 
colorless crystals from 4- ( lH-indol-6-yloxy ) pyridin-2- 
ylamine (285 mg, 1.27 mmol), sodium hydride (63 mg, 
1.58 mmol, 60% in oil) and phenyl N-methylcarbamate 
(239 mg, 1 . 58 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.80 (3H, d, J=4.4 
Hz), 5.77 (1H, d, J=2.0 Hz), 5.85 (2H, m) , 6.14 (1H, dd, 
J=2.0, 5.6 Hz), 6.69 (1H, d, J=3.6 Hz), 6.96 (1H, dd, 
J=2.0, 8.4 Hz), 7.63 (1H, d, J=8.4 Hz), 7.77 (1H, d, 
J=5.6 Hz), 7.81 (1H, d, J=3 . 6 Hz), 7.94 (1H, d, J=2 . 0 
Hz) , 8.13 (1H, d, J=4.4 Hz) . 
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Production example 187-3 

Phenyl (4- ( l-methylcarbamoyl-lH-indol-6-yloxy ) pyridin- 
2-yl) -N- (phenoxycarbonyl ) carbamate 
5 [0455] Similarly to Production example 5-2, the title 

compound (404 mg, 0.77 mmol, 69%) was obtained as pale 
pink crystals from 6- (2-aminopyridin-4-yloxy) indole-1- 
carboxylic acid methylamide (315 mg, 1.12 mmol), 
triethylamine (0.51 ml, 3.7 mmol), and phenyl 

10 chlorof ormate (0.42 ml, 3.4 mmol). 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.78 (3H, d, J=4.4 
Hz), 6.74 (1H, d, J=3.6 Hz), 7.02 (1H, dd, J=2.4, 5.6 
Hz), 7.05 (1H, dd, J=2.4, 8.4 Hz), 7.16 (4H, d, J=7 . 8 
Hz), 7.29 (2H, t, J=7.8 Hz), 7.42 (4H, t, J=7 . 8 Hz), 

15 7.52 (1H, m) , 7.69 (1H, d, J=8 . 4 Hz), 7.86 (1H, d, 

J=3.6 Hz), 8.04 (1H, d, J=2 . 4 Hz), 8.15 (1H, m) , 8.44 
(1H, d, J=5. 6 Hz) . 

Example 18 8 

20 6- (2- (3, 3-Diethylureido) pyridin-4-yloxy ) indole-1- 

carboxylic acid methylamide 

[0456] Similarly to Example 5, the title compound (55 
mg, 0.14 mmol, 76%) was obtained as colorless crystals 
from phenyl (4- ( l-methylcarbamoyl-lH-indol-6- 

25 yloxy) pyridin-2-yl ) -N- (phenoxycarbonyl) carbamate (100 

mg, 0.19 mmol) and diethylamine (0.10 ml, 0.96 mmol). 
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1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.01 (6H, t, J=7.2 
Hz), 2.79 (3H, d, J=4 . 4 Hz), 3.26-3.32 (4H, m) , 6.56 
(1H, dd, J=2.0, 5.6 Hz), 6.71 (1H, d, J=3.6 Hz), 6.99 
(1H, dd, J=2.0, 8.8 Hz), 7.42 (1H, d, J=2 . 0 Hz), 7.65 
5 (1H, d, J=8.8 Hz), 7.84 (1H, d, J=3.6 Hz), 7.96 (1H, d, 

J=2.0 Hz), 8.08 (1H, d, J=5.6 Hz), 8.15 (1H, m) , 8.63 
(1H, s) . 

ESI-MS: 382.21 (M+H) . 



10 Example 18 9 

6- (2- (3- (2-Diethylaminoethyl) ureido) pyridin-4- 
yloxy) indole-l-carboxylic acid methylamide 
[0457] Similarly to Example 5, the title compound (51 
mg, 0.12 mmol, 63%) was obtained as pale yellow 

15 crystals from phenyl ( 4- ( l-methylcarbamoyl-lH-indol-6- 

yloxy) pyridin-2-yl) -N- (phenoxycarbonyl) carbamate (100 
mg, 0.19 mmol) and 2-diethylaminoethylamine (0.14 ml, 
0.96 mmol) . 

X H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.93 (6H, t, J=7 . 6 
20 Hz), 2.41-2.49 (6H, m) , 2.79 (3H, d, J=4 . 0 Hz), 3.14 

(2H, m) , 6.51 (1H, dd, J=2.4, 6.0 Hz), 6.71 (1H, d, 
J=3.6 Hz), 6.84 (1H, d, J=2 . 4 Hz), 6.99 (1H, dd, J=2.4, 
8.2 Hz), 7.65 (1H, d, J=8 . 2 Hz), 7.84 (1H, d, J=3 . 6 Hz), 
7.96 (1H, d, J=2.4 Hz), 8.02 (1H, d, J=6.0 Hz), 8.16 
25 (2H, m) , 9.13 (1H, s) . 

ESI-MS: 425.29 (M+H) . 
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Example 190 

6- (2- ( ( (4- (Pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) indole- 1-carboxy lie 
5 acid methyl amide 

[0458] Similarly to Example 5, the title compound (72 
mg, 0.16 mmol, 82%) was obtained as colorless crystals 
from phenyl ( 4- ( l-methylcarbamoyl-lH-indol-6- 

yloxy) pyridin-2-yl) -N- (phenoxycarbonyl ) carbamate {100 
10 mg, 0.19 mmol) and 4- (pyrrolidin-l-yl ) piperidine (148 

mg, 0.96 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.19-1.31 (2H, m) , 
1.63 (4H, m), 1.76 (2H, m) , 2.09 (1H, m) , 2.44 (4H, m) , 
2,79 (3H, d, J=4.0 Hz), 2.82 (2H, m) , 3.92 (2H, m) , 

15 6.55 (1H, dd, J=2.4, 5.6 Hz), 6.71 (1H, d, J=3.8 Hz), 

6.98 (1H, dd, J=2.4, 8.8 Hz), 7.32 (1H, d, J-2 . 4 Hz), 
7.65 (1H, d, J=8.8 Hz), 7.84 (1H, d, J=3.8 Hz), 7.96 
(1H, d, J=2.4 Hz), 8.08 (1H, d, J=5.6 Hz), 8.15 (1H, m) , 
9.12 (1H, s) . 

20 ESI-MS: 436.32 (M+H) . 

Example 191 

6- ( 6- (3-Ethylureido) pyrimidin-4-yloxy ) indole-1- 
carboxylic acid methylamide 
25 [0459] Similarly to Production example 5-2, an 

intermediate, phenyl (4- ( l-methylcarbamoyl-lH-indol-6- 
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yloxy) pyrimidin-6-yl) -N- (phenoxycarbonyl) carbamate, was 
obtained as pale yellow crystals (597 mg) from 6- (6- 
aminopyrimidin-4-yloxy) indole-l-carboxylic acid 
methylamide (245 mg, 0.865 mmol), triethylamine (0.40 
ml, 2.9 mmol), and phenyl chlorof ormate (0.33 ml, 2.6 
mmol) . Similarly to Example 5, the title compound (43 
mg, 0.12 mmol) was obtained as colorless crystals from 
this intermediate (143 mg) , ethylamine hydrochloride 
(88 mg, 1.1 mmol), and triethylamine (0.5 ml). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.03 (3H, t, J=6.8 
Hz), 2.80 (3H, s), 3.10 (2H, m) , 6.71 (1H, s) , 6.99 (1H, 
d, J=8.4 Hz), 7.01 (1H, s) , 7.04 (1H, m) , 7.62 (1H, d, 
J=8.4 Hz), 7.84 (1H, s) , 7.98 (1H, s) , 8.16 (1H, m) , 
8.36 (1H, s) , 9.45 (1H, s) . 
ESI-MS: 355.27 (M+H) , 377.26 (M+Na) . 

[0460] The starting material was synthesized as follows. 

Production example 191-1 

6- ( lH-lndo 1-6- yloxy) pyrimidin-4-ylamine 

Sodium hydride (200 mg, 5.00 mmol) was suspended 
in dimethyl sulfoxide (8 ml); while stirring at room 
temperature, 6-hydroxyindole (666 mg, 5.00 mmol) and 6- 
amino-4-chloropyrimidine (518 mg, 4.00 mmol) were added 
thereto one by one; and the reaction mixture was 
stirred at 60 °C for 2 hours, at 80 °C for 1 hour, and 
at 100 °C for 1.5 hours. After cooled down to room 
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temperature, the reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 
was washed with brine, dried over anhydrous sodium 
sulfate, and concentrated. The residue was purified by 
5 silica gel column chromatography (Fuji Silysia BW-300, 

hexane: ethyl acetate =1:1, ethyl acetate, then ethyl 
acetate: methanol = 98: 2); the obtained crystals were 
suspended in ethyl acetate (50 ml) and stirred at room 
temperature overnight, filtered off, washed with 

10 diethyl ether, and dried to yield the title compound 

(322 mg, 1.42 mmol, 35.6%) as pale yellow crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.56 (1H, s), 6.44 
(1H, s), 6.72 (2H, s), 6.76 (1H, d, J=8.4 Hz), 7.12 (1H, 
s), 7.34 (1H, s), 7.55 (1H, d, J=8.4 Hz), 8.05 (1H, s), 

15 11.13 (1H, brs) . 



Production example 191-2 

6- ( 6-Aminopyrimidin-4-yloxy) indole-l-carboxylic acid 

methylamide 

20 [0461] Similarly to Production example 5-1, the title 

compound (245 mg, 0.865 mmol, 61.3%) was obtained as 
colorless crystals from 6- ( lH-indol-6-yloxy ) pyrimidin- 
4-ylamine (320 mg, 1.41 mmol), sodium hydride (68 mg, 
1.7 mmol, 60% in oil), and phenyl N-methylcarbamate 

25 (257 mg, 1 .70 mmol) . 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.80 (3H, d, J=4.4 
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Hz), 5.64 (1H, s), 6.69 (1H, d, J=3.6 Hz), 6.77 (2H, s), 
6.96 (1H, dd, J=2.0, 8.4 Hz), 7.61 (1H, d, J=8 . 4 Hz), 
7.81 (1H, d, J=3.6 Hz), 7.94 (1H, d, J=2 . 0 Hz), 8.05 
(1H, s) , 8 . 12 (1H, m) . 

5 

Example 192 

6- ( 6- ( 3, 3-Diethylureido) pyrimidin-4-yloxy ) indole- 1- 
carboxylic acid methylamide 

[0462] Similarly to Example 5, the title compound (63 
mg, 0.16 mmol) was obtained as milky white crystals 
from the intermediate obtained in Example 191 (14 9 mg) 
and diethylamine (0.11 ml, 1.1 mmol). 

1 H-NMR Spectrum (DMSO-d 5 ) 5 (ppm) : 1.03 (6H, t, J=7 . 2 
Hz), 2.80 (3H, d, J=4 . 4 Hz), 3.33 (4H, q, J=7.2 Hz), 
6.71 (1H, d, J=3.8 Hz), 7.00 (1H, dd, J=2.0, 8.4 Hz), 
7.31 (1H, s), 7.62 (1H, d, J=8 . 4 Hz), 7.83 (1H, d, 
J=3.8 Hz), 7.98 (1H, d, J=2 . 0 Hz), 8.15 (1H, m) , 8.38 
(1H, s) , 9.31 (1H, s) . 
ESI-MS: 383.23 (M+H) , 405.26 (M+Na) . 

Example 193 

6- (6- (3- (2-Diethylaminoethyl) ureido) pyrimidin-4- 
yloxy) indole-l-carboxylic acid methylamide 
[0463] Similarly to Example 5, the title compound (63 
25 mg, 0.15 mmol) was obtained as grayish white crystals 

from the intermediate obtained in Example 191 (164 mg) 
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and 2-diethylaminoethylamine (0.15 ml, 1.1 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.93 (6H, t, J=7 . 0 
Hz), 2.44 (6H, m) , 2.80 (3H, d, J=4.0 Hz), 3.13 (2H, m) , 
6.70 (1H, d, J=3.6 Hz), 6.90 (2H, m) , 7.43 (1H, brs) , 
5 7.62 (1H, d, J=8.4 Hz), 7.83 (1H, d, J=3.6 Hz), 7.98 

(1H, d, J=1.6 Hz), 8.15 (1H, m) , 8.34 (1H, s) , 9.63 (1H, 
s) . 

ESI-MS: 426.31 (M+H) . 

10 Example 194 

6- (6- ( ( (4-Pyrrolidin-l-yl) piperidin-1- 

ylcarbonyl ) amino) pyrimidin-4-yloxy) indole- 1-carboxylic 
acid methylamide 

[0464] Similarly to Example 5, the title compound (59 
mg, 0.13 mmol) was obtained as colorless crystals from 
the intermediate obtained in Example 191 (141 mg) and 
4- (pyrrolidin-l-yl ) piperidine (167 mg, 1.08 mmol). 
X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.22-1.34 (2H, m) , 
1.64 (4H, m) , 1.78 (2H, m) , 2.12 (1H, m) , 2.44 (4H, m) , 
2.80 (3H, d, J=4.0 Hz), 2.88 (2H, m) , 3.93 (2H, m) , 
6.70 (1H, d, J=3.6 Hz), 6.99 (1H, dd, J=2.0, 8.4 Hz), 
7.20 (1H, s), 7.62 (1H, d, J=8.4 Hz), 7.83 (1H, d, 
J=3.6 Hz), 7.97 (1H, d, J=2 . 0 Hz), 8.15 (1H, m) , 8.38 
(1H, s) , 9.73 (1H, s) . 
ESI-MS: 464.36 (M+H) . 
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Example 195 

4- (6- (3-Ethylureido) pyrimidin-4-yloxy ) indole-1- 
carboxylic acid methylamide 

[0465] Similarly to Production example 5-2, an 
intermediate (a mixture of phenyl (4-(l- 
methylcarbamoyl-lH-indol-4-yloxy) pyrimidin-6-yl ) -N- 
(phenoxycarbonyl) carbamate and phenyl (4-(l- 

methylcarbamoyl-lH-indol-4-yloxy) pyrimidin-6- 
yl) carbamate, 379 mg) was obtained as pale yellow 
crystals from 4- ( 6-Aminopyrimidin-4-yloxy ) indole-1- 
carboxylic acid methylamide (245 mg, 0.8 65 mmol) , 
triethylamine (0.40 ml, 2.9 mmol) and phenyl 
chlorof ormate (0.33 ml, 2.6 mmol). Similarly to 
Example 5, the title compound (41 mg, 0.12 mmol) was 
obtained as a colorless crystal from this intermediate 
(94 mg) , ethylamine hydrochloride (78 mg, 0.96 mmol), 
and triethylamine (0.5 ml). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.03 (3H, t, J=7 . 4 
Hz), 2.82 (3H, d, J=4 . 0 Hz), 3.12 (2H, m) , 6.40 (1H, d, 
J=3.8 Hz), 6.98 (1H, d, J-8 . 0 Hz), 7.05 (1H, s), 7.28 
(1H, t, J=8.0 Hz), 7.31 (1H, m) , 7.76 (1H, d, J=3.8 Hz), 
8.14 (1H, d, J=8.0 Hz), 8.17 (1H, m) , 8.33 (1H, m) , 
9.48 (1H, s) . 

ESI-MS: 355.20 (M+H) , 377.25 (M+Na) . 

[0466] The starting materials were synthesized as 
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f ollows . 

Production example 195-1 

6- (lH-lndol-4-yloxy) pyrimidin-4-ylamine 

The title compound (568 mg, 2.51 mmol, 41.8%) 
was obtained as grayish white crystals by performing a 
reaction similar to that in Production example 191-1 
using 6-amino-4-chloropyrimidine (777 mg, 6.00 mmol), 
4-hydroxyindole (999 mg, 7.50 mmol) and sodium hydride 
(300 mg, 7.50 mmol) at 100 °C for 6 hours. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.56 (1H, s), 6.13 
(1H, m) , 6.70 (2H, brs), 6.74 (1H, d, J=8 . 0 Hz), 7.09 
(1H, t, J=8.0 Hz), 7.29 (2H, m) , 8.05 (1H, s) , 11.28 
(1H, s) . 

Production example 195-2 

4- ( 6-Aminopyrimidin-4-yloxy ) indole-l-carboxylic acid 
methylamide 

[0467] Similarly to Production example 5-1, the title 
compound (279 mg, 0.985 mmol, 74.0%) was obtained as 
colorless crystals from 6- ( lH-indol-4-yloxy ) pyrimidin- 
4-ylamine (300 mg, 1.33 mmol), sodium hydride (83 mg, 
2.1 mmol, 60% in oil), and phenyl N-methylcarbamate 
(314 mg, 2 . 07 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 2.82 (3H, d, J=4.4 
Hz), 5.64 (1H, s), 6.39 (1H, d, J=3 . 6 Hz), 6.77 (2H, 
brs), 6.94 (1H, d, J=8 . 0 Hz), 7.27 (1H, t, J=8 . 0 Hz), 
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7.75 (1H, d, J=3.6 Hz), 8.04 (1H, s) , 8.12 (1H, d, 
J=8.0 Hz) , 8.15 (1H, m) . 

Example 196 

5 4- (6- (3, 3 -Die thy lure ido) pyrimidin-4-yloxy ) indole- 1- 

carboxylic acid methylamide 

[0468] Similarly to Example 5, the title compound (54 
mg, 0.14 mmol) was obtained as colorless crystals from 
the intermediate obtained in Example 195 (94 mg) and 
diethylamine (0.10 ml, 0.96 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.04 (6H, t, J=6.8 
Hz), 2.82 (3H, d, J=4.0 Hz), 3.34 (4H, q, J=6.8 Hz), 
6.41 (1H, d, J=3.8 Hz), 6.98 (1H, d, J=8.0 Hz), 7.28 
(1H, t, J=8.0 Hz), 7.36 (1H, s), 7.76 (1H, d, J=3 . 8 Hz), 
8.14 (1H, d, J=8.0 Hz), 8.17 (1H, m) , 8.35 (1H, s) , 
9.34 (1H, s) . 

ESI-MS: 383.31 (M+H) , 405.22 (M+Na) . 
Example 197 

2 0 4- (6- (3- (2-Diethylaminoethyl) ureido) pyrimidin-4- 

yloxy) indole-l-carboxylic acid methylamide 
[0469] Similarly to Example 5, the title compound (49 
mg, 0.12 mmol) was obtained as colorless crystals from 
the intermediate obtained in Example 195 (94 mg) and 2- 

25 diethylaminoethylamine (0.14 ml, 0.96 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.93 (6H, t, J=7 . 0 
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Hz), 2.45 (6H, m) , 2.82 (3H, d, J=4.0 Hz), 3.14 (2H, m) , 
6.40 (1H, d, J=3.4 Hz), 6.98 (1H, d, J=8.0 Hz), 7.04 
(1H, s), 7.28 (1H, t, J=8.0 Hz), 7.45 (1H, m) , 7.76 (1H, 
d, J=3.4 Hz), 8.14 (1H, d, J=8.0 Hz), 8.17 (1H, m) , 
8.32 (1H, s) , 8.65 (1H, brs) . 
ESI-MS: 426.27 (M+H) . 

Example 198 

4- (6- ( ( (4- ( Pyrrol idin- 1-yl ) piperidin-1- 

yl ) carbonyl) amino) pyrimidin-4-yloxy) indole-l-carboxylic 
acid methylamide 

[0470] Similarly to Example 5, the title compound (57 
mg, 0.12 mmol) was obtained as colorless crystals from 
the intermediate obtained in Example 195 (94 mg) and 4- 
(pyrrolidin-l-yl)piperidine (148 mg, 0.96 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 1.22-1.35 (2H, m) , 
1.64 (4H, m) , 1.78 (2H, m) , 2.13 (1H, m) , 2.45 (4H, m) , 
2.82 (3H, d, J=3.2 Hz), 2.89 (2H, m) , 3.94 (2H, m) , 
6.40 (1H, m), 6.98 (1H, d, J=8 . 0 Hz), 7.26 (1H, s) , 
7.28 (1H, t, J=8.0 Hz), 7.76 (1H, m) , 8.13 (1H, d, 
J=8.0 Hz), 8.16 (1H, m) , 8.35 (1H, s) , 9.35 (1H, s) . 
ESI-MS: 464.35 (M+H) . 

Example 199 

5- (2- (3- (3-Diethylaminopropyl) ureido) pyridin-4- 
ylamino) indole-l-carboxylic acid methylamide 
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[0471] 1- (4-Chloropyridin-2~yl) -3- (3- 

diethylaminopropyl ) urea (30 mg, 0.11 mmol) was 
dissolved in ethoxyethanol (1.1 ml); pyridine 
hydrochloride (24 mg, 0.22 mmol) and 5-aminoindole-l- 
5 carboxylic acid methylamide (22 mg, 0.12 mmol, 

Production example 218-2) was added thereto; and the 
reaction mixture was stirred at 130 °C for 2 hours. 
After cooled down to room temperature, the reaction 
mixture was partitioned between a saturated aqueous 

10 . solution of sodium hydrogencarbonate and ethyl acetate; 

and the organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia NH, hexane: 

15 ethyl acetate =1: 3, ethyl acetate, ethyl acetate: 

methanol = 93: 7 in this order) to yield the title 
compound (8 mg, 0.018 mmol, 17%) as pale yellow powder. 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm).: 0.94 (6H, t, J=6.8 
Hz), 1.54 (2H, m) , 2.37-2.46 (6H, m) , 2.83 (3H, d, 

20 J=3.6 Hz), 3.16 (2H, m) , 6.42 (1H, d, J=5 . 8 Hz), 6.63 

(1H, d, J=3.2 Hz), 6.73 (1H, s) , 7.07 (1H, d, J=8 . 8 Hz), 
7.37 (1H, s), 7.76 (1H, d, J=5 . 8 Hz), 7.80 (1H, m) , 
8.08 (1H, m), 8.19 (1H, d, J=8 . 8 Hz), 8.66 (1H, s) , 
8.81 (1H, m) , 8.86 (1H, s) . 

25 ESI-MS : 438.36 (M+H) . 
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[0472] The starting materials were synthesized as 
follows . 

Production example 199-1 

Phenyl ( 4-chloropyridin-2-yl ) -N- 

(phenoxycarbonyl) carbamate 

2-Amino-4-chloropyridine (5.00 g, 38.9 mmol, WO 
02/32872) was dissolved in tetrahydrof uran (200 ml); 
and triethylamine (17.9 ml, 128 mmol) was added thereto 
While stirring with a waterbath, phenyl chlorof ormate 

(14.6 ml, 117 mmol) was added thereto dropwise; the 
reaction mixture was stirred at room temperature for 
1.5 hours. The reaction mixture was partitioned 
between water and ethyl acetate; the organic layer was 
washed with brine, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. The obtained 
residue was filtered by silica gel; the crystals 
obtained after the concentration were suspended in 
diethyl ether, filtered off, washed with diethyl ether, 
and dried to yield the title compound (3.77 g, 10.2 
mmol, 26.3%) as pale yellow crystals. The mother 
liquor was concentrated under reduced pressure, which 
was then treated by the similar methods to yield the 
title compound (3.98 g, 10.5 mmol, 27.1%) as pale 
yellow crystals (secondary crystals) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 7.20 (4H, d, J=7 . 6 
Hz), 7.30 (2H, t, J=7.6 Hz), 7.44 (4H, t, J=7 . 6 Hz), 
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7.68 (1H, dd, J=1.6, 5.2 Hz), 8.21 (1H, d, J=1.6 Hz), 
8 . 60 (1H, d, J=5.2 Hz) . 



Production example 199-2 
5 1- (4-Chloropyridin-2-yl) -3- ( 3-diethylaminopropyl ) urea 

[0473] Phenyl ( 4-chloropyridin-2-yl) -N- 

(phenoxycarbonyl) carbamate (738 mg, 2.00 mmol) was 
dissolved in N, N-dimethylf ormamide (8.0 ml); N,N- 
diethyl-1, 3-diaminopropane (1.57 ml, 10.0 mmol) was 

10 added thereto; and the reaction mixture was stirred at 

room temperature for 1 hour. The reaction mixture was 
partitioned between water and ethyl acetate; and the 
organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under 

15 reduced pressure. The residue was purified by silica 

gel column chromatography (Fuji Silysia NH, hexane- 
ethyl acetate-methanol system) to yield the title 
compound (309 mg, 1.09 mmol, 54.3%) as a pale brown oil. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=7.0 

20 Hz), 1.54 (2H, m) , 2.35-2.44 (6H, m) , 3.16 (2H, m) , 

7.02 (1H, d, J= 5.6 Hz), 7.54. (1H, s), 7.73 (1H, brs) , 
8.13 (1H, d, J=5.6 Hz), 9.31 (1H, m) . 



Example 200 

25 5- (N- (2- (3- ( 3-Diethylaminopropyl ) ureido) pyridin-4-yl ) - 

N-methylamino) indole-l-carboxylic acid methylamide 
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[0474] Similarly to Example 199, the title compound (6 
mg, 0.013 mmol, 12%) was obtained as pale yellow powder 
from 5- (N-methylamino) indol-l-carboxylic acid 

methylamide (22 mg, 0.11 mmol), 1- ( 4-chloropyridin-2- 
5 yl) -3- (3-diethylaminopropyl) urea (30 mg, 0.11 mmol, 

Production example 199-2) and pyridine hydrochloride 
(25 mg, 0.22 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, t, J=7 . 0 
Hz), 1.51 (2H, m), 2.34-2.43 (6H, m) , 2.83 (3H, d, 

10 J=4.0 Hz), 3.13 (2H, m) , 3.23 (3H, s) , 6.11 (1H, d, 

J=6.0 Hz), 6.40 (1H, s), 6.70 (1H, d, J=3.6 Hz), 7.10 
(1H, d, J=8.6 Hz), 7.44 (1H, s), 7.69 (1H, d, J=6.0 Hz), 
7.84 (1H, d, J=3.6 Hz), 8.14 (1H, m) , 8.27 (1H, d, 
J=8.6 Hz), 8.76 (1H, s), 8.78 (1H, brs). 

15 ESI-MS: 452.38 (M+H) . 



[0475]The starting material was synthesized as follows. 
Production example 200-1 ■ 

5- (N-Methylamino) indole-l-carboxylic acid methylamide 
20 5-Aminoindole-l-carboxylic acid methylamide (22 

mg, 0.11 mmol, Production example 218-2) was dissolved 
in methanol (5.5 ml); and benzotriazol-l-ylmethanol 
(434 mg, 2.91 mmol) was added thereto. Because 
crystals were precipitated immediately, methanol (5.5 
25 ml) was added to dissolve the precipitation, and the 

reaction mixture was stirred at room temperature for 
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1.25 hours. Then, the reaction mixture was heated and 
stirred at 60 °C for an hour. After cooled to room 
temperature, precipitated crystals were filtered off, 
washed by methanol, and dried to yield colorless 
5 crystals (421 mg) . The crystals were dissolved in a 

solvent mixture of N, N-dimethylf ormamide (4.2 ml) and 
methanol (21 ml); sodium borohydride (99 mg, 2.63 mmol) 
was added while stirring at room temperature; and the 
reaction mixture was stirred for 1.5 hours. Sodium 

10 borohydride (99 mg, 2.63 mmol) was further added 

thereto; and the reaction mixture was stirred at room 
temperature for 12 hours. A similar reaction was 
performed using the residue obtained by the 
concentration of the mother liquor the crystals were 

15 previously given from under reduced pressure, and 

sodium borohydride (342 mg, 9.02 mmol). Both reaction 
mixtures mentioned above were partitioned between a 
saturated aqueous solution of sodium hydrogencarbonate 
and ethyl acetate; both organic layers are combined, 

20 washed with a saturated aqueous solution of sodium 

hydrogencarbonate, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (Fuji 
Silysia BW-300, hexane-ethyl acetate-methanol system) . 

25 The obtained crystals were suspended in ethyl acetate, 

filtered off, washed with ethyl acetate, and dried to 
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yield the title compound (255 mg, 1.25 mmol, 43.1%) was 
obtained as pale pink crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.66 (3H, s) , 2. IS 
(3H, d, J=4.4 Hz), 5.32 (1H, brs), 6.42 (1H, d, J=3.6 
5 Hz), 6.56 (1H, d, 2.4 Hz), 6.57 (1H, dd, J=2.4, 9.0 Hz), 

7.61 (1H, d, J=3.6 Hz), 7.84 (1H, d, J=4.4 Hz), 7.93 
(1H, d, J=9.0 Hz) . 



Example 2 01 

10 5- (2- (3, 3-Diethylureido) pyridin-4-ylamino) indole- 1- 

carboxylic acid phenylamide 

[0476] 5- (2-Aminopyridin-4-ylamino) indole- 1-carboxylic 
acid phenylamide (69 mg, 0.20 mmol) was dissolved in 
tetrahydrofuran (14 ml); triethylamine (0.055 ml, 0.40 

15 mmol) was added thereto; and phenyl chlorof ormate 

(0.038 ml, 0.30 mmol) was added thereto while cooling 
with ice and stirring. A portion of 7.0 ml of the 
reaction mixture was transferred to another vessel and 
concentrated under reduced pressure. After the residue 

20 was dissolved in N, N-dimethylf ormamide (1.0 ml), the 

similar reaction to Example 27 was performed by use of 
diethylamine (0.031 ml, 0.30 mmol). The obtained crude 
product was purified by TLC plate (Fuji Silysia NH, 
developing solvent: ethyl acetate) to yield the title 

25 compound (2.0 mg, 0.005 mmol) as pale yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.07 (6H, t, J=7.0 
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Hz), 3.33 (4H, m), 6.52 (1H, m) , 6.72 (1H, m) , 7.14 (2H, 
m) , 7.40 (3H, m) , 7.52 (1H, s) , 7.66 (2H, d, J=7 . 6 Hz), 
7.83 (1H, d, J=6.4 Hz), 8.04 (1H, d, J=2 . 8 Hz), 8.18 
(2H, m) , 8.65 (1H, s) , 10.03 (1H, s) . 
ESI-MS: 443.28 (M+H) . 

[0477] The starting materials were synthesized as 
follows . 

Production example 201-1 

5-Nitroindole-l-carboxilic acid phenylamide 

Sodium hydride (802 mg, 20.0 nuno 1, 60% in oil) 
was suspended in N, N-dimethylf ormamide (40 ml) ; 5- 
nitroindole (2.50 g, 15.4 mmol) was added thereto; and 
the reaction mixture was stirred at room temperature 
for 30 minutes. Phenyl isocyanate (2.01 ml, 1.23 mmol) 
was added thereto, and the reaction mixture was stirred 
at room temperature for 1.5 hours. Water (80 ml) was 
added to the reaction mixture; the reaction mixture was 
stirred at room temperature for 30 minutes; and the 
precipitated crystals were filtered off, washed by 
water and diethyl ether one by one, and dried by means 
of suction to yield the title compound (3.53 g, 12.3 
mmol, 79.8%) as pale yellow crystals. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 7.00 (1H, d, J=3.6 
Hz), 7.16 (1H, t, J=8.0 Hz), 7.40 (2H, t, J=8 . 0 Hz), 
7.65 (2H, d, J=8.0 Hz), 8.17 (1H, dd, J=2.4, 9.2 Hz), 
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8.25 (1H, d, J=3.6 Hz), 8.36 (1H, d, J=9.2 Hz), 8.62 
(1H, d, J=2.4 Hz), 10.30 (1H, s) . 

Production example 201-2 
5 5-Aminoindole-l-carboxylic acid phenylamide 

[0478] 5-Nitroindole-l-carboxylic acid phenylamide 
(3.53 g, 12.3 initio 1) was dissolved in ethanol (250 ml); 
water (50 ml), electrolytic iron powder (2.75 g, 49.2 
mmol) , ammonium chloride (5.26 g, 98.4 mmol) were added 

10 thereto; and the reaction mixture was heated and 

stirred at 80 °C for 2 hours. After cooling to room 
temperature, the reaction mixture was filtered off; 
insoluble portions were washed with ethyl acetate; and 
the filtrate was concentrated under reduced pressure. 

15 The residue was partitioned between water and a solvent 

mixture of ethyl acetate and tetrahydrof uran; and the 
organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue was solidified by 

20 diethyl ether; the crystals were suspended in diethyl 

ether, filtered off, washed with diethyl ether, and 
dried to yield the title compound as pale red powder 
(681 mg, 2.71 mmol, 22.0%). The mother liquor was 
concentrated under reduced pressure, which was then 

25 treated by the similar methods to yield the title 

compound (590 mg, 2.35 mmol, 19.1%) as pale red powder 
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(secondary crystals) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 4.80 (2H, s), 6.48 
(1H, d, J=3.4 Hz), 6.59 (1H, dd, J=2.4, 8.8 Hz), 6.71 
(1H, d, J=2.4 Hz), 7.09 (1H, t, J=7 . 6 Hz), 7.34 (2H, t, 
5 J=7.6 Hz), 7.61 (2H, d, J=7 . 6 Hz), 7.84 (1H, d, J=3 . 4 

Hz), 7.88 (1H, d, J=8.8 Hz), 9.79 (1H, s) . 

Production example 201-3 

5- (2-Aminopyridin-4-ylamino) indole-l-carboxylic acid 

10 phenylamide 

[0479] 2-Amino-4-chloropyridine (500 mg, 0.446 mmol) 
was dissolved in N-methylpyrrolidone (5.0 ml); pyridine 
hydrochloride (750 mg) and 5-aminoindole-l-carboxylic 
acid phenylamide (408 mg, 1.62 mmol) was added thereto; 

15 the reaction mixture was stirred at 100 °C for 6.5 

hours. After cooling to room temperature, the reaction 
mixture was partitioned between saturated aqueous 
solution of sodium hydrogencarbonate and ethyl acetate; 
the organic layer was washed with brine, dried over 

20 anhydrous magnesium sulfate, and concentrated under 

reduced pressure. The residue was purified by silica 
gel column chromatography (Fuji Silysia NH, hexane- 
ethyl acetate-methanol system) . The obtained pale 
yellow oil was solidified with diethyl ether; and the 

25 crystals were suspended in diethyl ether, filtered off, 

washed with diethyl ether, and dried to yield the title 
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compound (188 mg, 0.464 mmol, 35.7%) as pale yellow 
crystals . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.45 (2H, m) , 5.99 
(1H, d, J=2.0 Hz), 6.10 (1H, dd, J=2.0, 6.0 Hz), 6.69 
5 (1H, d, J=3.6 Hz), 7.07 (1H, dd, J=2.0, 8.6 Hz), 7.12 

(1H, t, J=7.6 Hz), 7.37 (3H, m) , 7.56 (1H, d, J=6.0 Hz), 
7.63 (2H, d, J=7.6 Hz), 8.00 (1H, d, J=3.6 Hz), 8.14 
(1H, d, J=8.6Hz), 8.26 (1H, s), 9.98 (1H, s). 

Example 202 

5- (2- (3- ( 3-Diethylaminopropyl ) ureido) pyridin-4- 
ylamino) indole-l-carboxylic acid phenylamide 
[0480] 5- (2-Aminopyridin-4-ylamino) indole-l-carboxylic 
acid phenylamide (69 mg, 0.20 mmol, Production example 
201-3) was dissolved in tetrahydrof uran (14 ml) ; 
triethylamine (0.055 ml, 0.40 mmol) was added thereto; 
and phenyl chlorof ormate (0.038 ml, 0.30 mmol) was 
added while stirring and cooled by ice. A portion of 
7.0 ml of this reaction mixture was transferred to 
another vessel; and the remaining portion of the 
reaction mixture was concentrated under reduced 
pressure. The residue was dissolved in N,N- 

dimethylf ormamide (1.0 ml); the similar reaction to 
Example 201 was performed using N, N-diethyl-1 , 3- 
diaminopropane (0.047 ml, 0.30 mmol); the crude product 
obtained was purified by a TLC plate (Fuji Silysia NH, 
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developing solvent: ethyl acetate/ethanol = 10/1); and 
the obtained crystals were suspended in ethyl acetate, 
filtered off, and dried to yield the title compound (3 
mg, 0.006 mmol) as colorless crystals. 
5 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.93 (6H, t, J=7 . 0 

Hz), 1.53 (2H, m) , 2.42 (6H, m) , 3.18 (2H, m) , 6.43 (1H, 
d, J=5.6Hz), 6.70 (1H, s), 6.75 (1H, s) , 7.12 (2H, m) , 
7.38 (3H, m) , 7.64 (2H, d, J=8 . 0 Hz), 7.76 (1H, d, 
J=5.6 Hz), 8.03 (1H, s), 8.16 (1H, d, J=9.2 Hz), 8.70 
10 (1H, s), 8.78 (1H, m) , 8.86 (1H, s), 10.01 (1H, s). 

ESI-MS: 500.54 (M+H) . 

Example 203 

5- (5-Cyano-2- (3- (2-diethylaminoethyl ) ureido) pyridin-4- 
ylamino) indole-l-carboxylic acid phenylamide 
[0481] A reaction similar to Production example 5-2 was 
performed using 5- (2-amino-5-cyanopyridin-4- 

ylamino) indole-l-carboxylic acid phenylamide (60 mg, 
0.16 mmol), triethylamine (0.056 ml, 0.41mmol), and 
phenyl chlorof ormate (0.082 ml, 0.66 mmol); the solvent 
was concentrated under reduced pressure. Similarly to 
Example 5, the title compound (63 mg, 0.12 mmol, 76%) 
was obtained as pale yellow crystals from the residue 
obtained above, and 2-diethylaminoethylamine (0.115 ml, 
0 . 81 mmol) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.92 (6H, t, J=7 . 0 
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Hz), 2.38-2.46 (6H, m) , 3.09 (2H, m) , 6.75 (1H, d, 
J=3.8 Hz), 7.03 (1H, brs) , 7.13 (1H, dd, J=6.8, 7.6 Hz), 
7.18 (1H, dd, J=2.0, 8.8 Hz), 7.38 (2H, t, J=7 . 6 Hz), 
7.48 (1H, d, J=2.0 Hz), 7.65 (3H, m) , 8.07 ( 1H, d, 
5 J=3.8 Hz), 8.21 (1H, d, J=8 . 8 Hz), 8.25 (1H, s) , 8.87 

(1H, s), 9.21 (1H, brs), 10.06 (1H, s). 
ESI-MS: 511.53 (M+H) . 

[0482] The starting material was synthesized as follows. 
10 Production example 203-1 

5- (2-Amino-5-cyanopyridin-4-ylamino) indole-l-carboxylic 
acid phenylamide 

2-Amino-4-chloro-5-cyanopyridine (200 mg, 1.30 
mmol, Production example 215-3) was dissolved in 
ethoxyethanol (13.0 ml) ; 5-aminoindole-l-carboxylic 
acid phenylamide (4 08 mg, 1.62 mmol, Production example 
201-2) and pyridine hydrochloride (315 mg, 2.73 mmol) 
were added thereto; and the reaction mixture, was heated 
and stirred at 130 °C for 4 hours. After cooling to 
room temperature, the reaction mixture was partitioned 
between a saturated aqueous solution of sodium 
hydrogencarbonate and ethyl acetate; the organic layer 
was washed with brine, dried over anhydrous sodium 
sulfate, and concentrated under reduced pressure. The 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, hexane: ethyl acetate 
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=2: 3, ethyl acetate, ethyl acetate: methanol =95: 5 
in this order) . The pale yellow oil obtained was 
solidified with diethyl ether; the crystals were 
suspended with diethyl ether, filtered off, washed with 
5 diethyl ether, and dried to yield the title compound 

(171 mg, 0.464 mmol, 35.7%) as colorless crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.77 (1H, s) , 6.40 
(2H, brs), 6.74 (1H, d, J=3 . 6 Hz), 7.13 (1H, t, J=7 . 6 
Hz), 7.17 (1H, dd, J=2.4, 8.8 Hz), 7.38 (2H, t, J=7 . 6 
10 Hz), 7.46 (1H, d, J=2 . 4 Hz), 7.64 (2H, d, J=7 . 6 Hz), 

8.04 (1H, s), 8.05 (1H, d, J=3.6 Hz), 8.20 (1H, d, 
J=8.8 Hz), 8.35 (1H, s) , 10.04 (1H, s). 



Example 2 04 

15 5- (5-Cyano-2- ( ( (4- (pyrrolidin-l-yl ) piperidin-1- 

yl) carbonyl) amino) pyridin-4-ylamino) indole- 1-carboxylic 
acid phenylamide 

[0483] Similarly to Example 203, the title compound (73 
mg, 0.13 mmol, 82%) was obtained as colorless crystals 

20 from 5- ( 2-amino-5-cyanopyridin-4-ylamino) indole-1- 

carboxylic acid phenylamide (60 mg, 0.16 mmol, 
Production example 203-1), triethylamine (0.056 ml, 
0.41 mmol), phenyl chlorof ormate (0.082 ml, 0.66 mmol), 
and 4- (pyrrolidin-l-yl) piperidine (126 mg, 0.81 mmol). 

25 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17-1.28 (2H, m) , 

1.62 (4H, m) , 1.73 (2H, m) , 2.07 (1H, m) , 2.42 (4H, m) , 
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2.80 (2H, m) , 3.87 (2H, m) , 6.75 (1H, d, J=3 . 6 Hz), 

7.13 (1H, t, J=7.6 Hz), 7.18 (1H, d, J=8.8 Hz), 7.38 
(3H, m), 7.48 (1H, s) , 7.64 (2H, d, J=7 . 6 Hz), 8.07 (1H, 
d, J=3.6 Hz), 8.20 (1H, d, J=8 . 8 Hz), 8.30 (1H, s), 

5 8.87 (1H, s), 9.20 (1H, brs), 10.06 (1H, s). 

ESI-MS: 549.48 (M+H) . 

Example 205 

5- (N- (2- (3- (3-Diethylaminopropyl) ureido) -5- 
10 cyanopyridin-4-yl) -N-methylamino) indole-l-carboxylic 

acid methylamide 

[0484] Similarly to Example 203, the title compound (13 
mg, 0.027 mmol, 67%) was obtained as colorless crystals 
from 5- (N- ( 2-amino-5-cyanopyridin-4-yl ) -N- 

methylamino) indole-l-carboxylic acid methylamide (13 mg, 
0.041 mmol), phenyl chlorof ormate (0.011 ml, 0.089 
mmol), triethylamine (0.014 ml, 0.10 mmol), and N,N- 
diethyl-1, 3-diaminopropane (0.032 ml, 0.21 mmol). 
■"■H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.92 (6H, t, J=7.0 
Hz), 1.53 (2H, m), 2.41 (6H, m) , 2.82 (3H, d, J=4 . 0 Hz), 

3.14 (2H, m) , 3.29 (3H, s), 6.65 (1H, d, J=3.6 Hz), 
7.09 (1H, s), 7.13 (1H, dd, J=2.0, 8.8 Hz), 7.45 (1H, d, 
J=2.0 Hz), 7.74 (1H, brs), 7.84 (1H, d, J=3.6 Hz), 8.10 
(1H, s), 8.15 (1H, m) , 8.23 (1H, d, J=8.8 Hz), 9.27 (1H, 
s) . 

ESI-MS: 477.40 (M+H) . 



15 



20 
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[0485] The starting material was synthesized as follows. 

Production example 205-1 

5- (N- (2-Amino-5-cyanopyridin-4-yl ) -N- 

methylamino) indole-l-carboxylic acid methylamide 

Similarly to Production example 203, the title 
compound (13 mg, 0.041 mmol, 35.7%) was obtained as 
colorless crystals from 2-amino-4-chloro-5- 

cyanopyridine (27 mg, 0.18 mmol, Production example 
215-3) , 5- (N-methylamino) indole-l-carboxylic acid 
methylamide (30 mg, 0.15 mmol), and pyridine 
hydrochloride (38 mg, 0.38 mmol). 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 5.77 (1H, s) , 6.40 
(2H, brs), 6.74 (1H, d, J=3 . 6 Hz), 7.13 (1H, t, J=7 . 6 
Hz), 7.17 (1H, dd, J=2.4, 8.8 Hz), 7.38 (2H, t, J=7 . 6 
Hz), 7.46 (1H, d, J=2.4 Hz), 7.64 (2H, d, J=7 . 6 Hz), 
8.04 (1H, s), 8.05 (1H, d, J=3 . 6 Hz), 8.20 (1H, d, 
J=8.8 Hz), 8.35 (1H, s), 10.04 (1H, s). 

Example 2 06 

Nl-Methyl-5- (2- ( azetidin-l-ylcarbonyl ) amino-4- 
pyridyl ) oxy-lH-1- indole carboxamide 

[0486] Azetidine hydrochloride (104 mg, 1.11 mmol) and 
triethylamine (0.155 ml, 1.11 mmol) were added to a 
dimethylformamide (1 ml) solution of phenyl N-(4-(l- 
(methylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
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(phenoxycarbonyl) carbamate (116 mg, 0.222 mmol) 
synthesized in Production example 5-2; and the reaction 
mixture was stirred overnight at room temperature. The 
reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. 
The residue was washed with a solvent mixture of ether- 
hexane =1: 1; and the resultant solid was filtered off 
to yield the title compound (50 mg) as crystals. 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.03-2.13 (2H, m) , 
2.83 (3H, d, J=6.2 Hz), 3.99 (4H, t, J=7 . 9 Hz), 6.54 
(1H, dd, J=2.2, 6.7 Hz), 6.68 (1H, d, J=3.9 Hz), 7.03 
(1H, dd, J=2.2, 8.3 Hz), 7.35 (1H, d, J=2 . 2 Hz), 7.41 
(1H, d, J=2.2 Hz), 7.87 (1H, d, J=3.9 Hz), 8.04 (1H, d, 
J=6.7 Hz), 8.03-8.20 (1H, m) , 8.28 (1H, t, J=8.3 Hz), 
8.88 (1H, s) . 

Example 2 07 

Nl-Ethyl-5- (2- (azetidin-l-ylcarbonyl ) amino-4- 
pyridyl) oxy-lH-l-indolecarboxamide 

[0487] Similarly to Example 206, the title compound (50 
mg) was obtained as white crystals from phenyl N-(4-(l- 
(ethylamino) carbonyl-lH-5-indolyloxy ) -2-pyridyl) -N- 
(phenoxycarbonyl) carbamate (120 mg, 0.224 mmol) 
synthesized in Production example 55-1, 

dimethylformamide (1 ml), azetidine hydrochloride (105 
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mg, 1.12 mmol) , and triethylamine (0.156 ml, 1.12 mmol). 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.19 (3H, t, J=7 . 9 
Hz), 2.04-2.13 (2H, m) , 3.27-3.36 (2H, m) , 3.90 (4H, t, 
J=7.0 Hz), 6.52 (1H, dd, J=1.9, 6.5 Hz), 6.67 (1H, d, 
5 J=3.9 Hz), 7.02 (1H, dd, J=1.9, 8.4 Hz), 7.34 (1H, d, 

J=1.9 Hz), 7.42 (1H, d, J=l . 9 Hz), 7.90 (1H, d, J=3.9 
Hz), 8.05 (1H, d, J=6.5 Hz), 8.21 (1H, t, J=6.5 Hz), 
8.28 1H, d, J=8.4 Hz), 8.88 (1H, s) . 



10 Example 20 8 

Nl-Cyclopropyl-5- (2- (azetidin-l-ylcarbonyl) amino- 4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[0488] Similarly to Example 206, the title compound (80 
mg) was obtained as white crystals from a mixture (228 

15 mg) of phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) -N- (phenoxycarbonyl ) carbamate and 
phenyl N- (4- ( l-cyclopropylaminocarbonyl-lH-5- 

indolyl) oxy-2-pyridyl ) carbamate obtained by a similar 
method to Example 68, N, N-dimethylf ormamide (2 ml), 

20 azetidine hydrochloride (194 mg, 2.07 mmol), and 

triethylamine (0.29 ml, 2.08 mmol). 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.59-0.65 (2H, m) , 
0.70-0.78 (2H, m) , 2.03-2.13 (2H, m) , 2.73-2.82 (1H, m) , 
3.89 (4H, t, J=7.1 Hz), 6.52 (1H, dd, J=2.0, 6.6 Hz), 
25 6.64 (1H, d, J=3.9 Hz), 7.02 (1H, dd, J=2.0, 8.5 Hz), 

7.34 (1H, d, J=2.0 Hz), 7.41 (1H, d, J=2 . 0 Hz), 7.87 
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(1H, d, J=3.9 Hz), 8.05 (1H, d, J=6.6 Hz), 8.23-8.30 
(2H, m) , 8.87 (1H, s) . 

Example 209 

Nl -Methyl- 5- (2- ( ( (4- (morpholin-4-yl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide 

[0489] Morpholine (228 mg, 1.64 mmol), sodium 
triacetoxyborohydride (372 mg, 1.76 mmol) , and acetic 
acid (0.134 ml, 2.34 mmol) were added to a 
dichloromethane (3.5 ml) solution of Nl-methyl-5- (2- (4- 
oxopiperidin-l-ylcarbonyl) amino-4-pyridyl) oxy-lH-1- 
indolecarboxamide (476 mg) synthesized in Example 40, 
and stirred overnight at room temperature. The 
reaction mixture was partitioned between ethyl acetate 
and water; and the organic layer was dried over 
anhydrous sodium sulfate. The solution was 

concentrated under reduced pressure; and the residue 
was purified by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol system) . The 
resultant was washed with a solvent mixture of ether- 
hexane = 1: 1; and the solid was filtered off to yield 
the title compound (110 mg) as crystals. 
MS Spectrum (ESI): 479 (M+l), 958 (2M+1). 

Example 210 
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Nl-Methyl-5- (2- ( ( (4- (azetidin-l-yl) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 
indolecarboxamide 

[0490] Azetidine hydrochloride (179 mg, 2.00 mmol) and 
sodium triacetoxyborohydride (434 mg, 2.05 mmol) were 
added to a dichloromethane (3.7 ml) solution of Nl- 
methyl-5- (2- ( 4 -oxopiperi din- 1-yl carbonyl ) amino- 4- 
pyridyl) oxy-lH-l-indolecarboxamide (555 mg, 1.36 mmol) 
synthesized in Example 40, and stirred overnight at 
room temperature. The reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 
was dried over anhydrous sodium sulfate. The solution 
was concentrated under reduced pressure; and the 
residue was purified by use of silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate-methanol 
system) . The resultant was washed with a solvent 
mixture of ether-hexane = 1: 1; and the solid was 
filtered off to yield crystals of the title compound (5 
mg) , and a mixture (410 mg) including the title 
compound. 

MS Spectrum (ESI): 449 (M+l) , 897 (2M+1). 
Example 211 

Nl-Methyl-5- (2- ( ( (4- (diethylamino) piperidin-1- 
yl) carbonyl) amino) pyridin-4-yloxy ) -1H-1- 
indolecarboxamide 
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[0491] Similarly to Example 209, the title compound (20 
mg) was obtained as crystals from a dichloromethane (4 
ml) solution of Nl-methyl-5- (2- ( 4-oxopiperidin-l- 
ylcarbonyl) amino-4-pyridyl ) oxy-lH-l-indolecarbox-amide 
5 (558 mg) synthesized in Example 40, diethylamine (0.199 

ml, 1.92 mmol) , sodium triacetoxyborohydride (436 mg, 
2.06 mmol) and acetic acid (0.157 ml, 2.74 mmol). A 
mixture (18 0 mg) including the title compound was also 
obtained. 

10 MS Spectrum (ESI): 465 (M+l). 



Example 212 

Nl -Methyl- 5- (2- ( ( (4- ( 4-hydroxypiperidin-l-yl ) piperidin- 
1-yl) carbonyl) amino) pyridin-4-yloxy) -1H-1- 

15 indolecarboxamide 

[0492] Similarly to Example 209, the title compound 
(100 mg) was obtained as crystals from a 
dichloromethane (3.5 ml) solution of Nl-methyl-5- ( 2- ( 4- 
oxopiperidin-l-ylcarbonyl) -amino-4-pyridyl ) oxy-lH-1- 

20 indolecarboxamide (500 mg) synthesized in Example 40, 

4-hydroxypiperidine (174 mg, 1.72 mmol), sodium 
triacetoxyborohydride (389 mg, 1.84 mmol) and acetic 
acid (0.141 mg, 2.46 mmol). 
MS Spectrum (ESI): 493 (M+l), 985(2M+1). 

25 

Example 213 
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Nl-Propyl-5- (2- (pyrrolidin-l-ylcarbonyl ) amino-4- 
pyridyl) oxy-lH~l-indolecarboxamide 
[04 93] Nl-Propyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 
indolecarboxamide (477 mg, 1.54 mmol) was suspended in 
5 tetrahydrofuran (5 ml) at room temperature; 

triethylamine (0.536 mg, 3.08 mmol) and phenyl 
chlorof ormate (0.389 ml, 3.85 mmol) was added thereto 
while stirring; and the reaction mixture was stirred at 
room temperature for 2 hours. Water was added to the 

10 reaction mixture; this was subjected to extraction with 

ethyl acetate, washed with brine, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. 
N, N-dimethylf ormamide (3 ml) and pyrrolidine (0.27 ml, 
3.23 mmol) was added to the residue; and the reaction 

15 mixture was stirred at room temperature overnight. The 

reaction mixture was partitioned between ethyl acetate 
and water; and the organic layer was dried over 
anhydrous. sodium sulfate. The solution was 

concentrated under reduced pressure; the residue was 

20 purified by silica gel column chromatography (Fuji 

Silysia NH, ethyl acetate-methanol ) . The resultant was 
washed with a solvent mixture of ether: hexane=l:l; and 
the solid was filtered off to yield crystals (40 mg) of 
the title compound. 

25 X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.93 (3H, t, J=7 . 1 

Hz), 1.52-1.65 (2H, m) , 1.74-1.82 (4H, m) , 3.20-3.40 
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(6H, m) , 6.56 (1H, dd, J=2.7, 6.3 Hz), 6.68 (1H, d, 
J=3.6 Hz), 7.04 (1H, dd, J=2.7, 7.6 Hz), 7.37 (1H, d, 
J=2.7 Hz), 7.44 (1H, d, J=2 . 7 Hz), 7.94 (1H, d, J=3.6 
Hz), 8.08 (1H, d, J=6.3 Hz), 8.23 (1H, t, J=7 . 1 Hz), 
5 8.28 (1H, d, J=7.6 Hz), 8.61 (1H, s) . 

[0494] The starting materials were synthesized as 
follows . 

Production example 213-1 

10 Nl-Propyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 

indolecarboxamide 

Sodium hydride (60% in oil, 104 mg, 2.6 mmol) 
was gradually added at room temperature under nitrogen 
atmosphere to a N, N-dimethylf ormamide (7 ml) solution 

15 of 4- (lH-5-indolyloxy) -2-pyridinamine (487 mg, 2.16 

mmol, CAS No. 417722-11-3) which was described in WO 
02/32872. After the reaction mixture was stirred for 2 
hours, phenyl N-propylcarbamate (4 65 mg, 2.6 mmol) was 
added thereto, and the reaction mixture was stirred for 

20 4 hours. The reaction mixture was partitioned between 

ethyl acetate and water; and the organic layer was 
washed with water and brine, dried over anhydrous 
sodium sulfate. The solution was concentrated under 
reduced pressure; and the residue was filtrated by 

25 silica gel column chromatography (Fuji Silysia NH, 

ethyl acetate-methanol) to yield a mixture (500 mg) 
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including the title compound. 
MS Spectrum (ESI): 311 (M+l). 

Example 214 

Nl-Isopropyl-5~ (2- (pyrrolidin-l-ylcarbonyl) amino-4- 
pyridyl ) oxy-lH-l-indolecarboxamide 

[04 95] Nl-Isopropyl-5- ( 2 -amino- 4 -pyr idyl ) oxy-lH-1- 
indolecarboxamide (90 mg, 0.2 9 mmol) was suspended in 
tetrahydrofuran (2 ml) at room temperature; 
triethylamine (0.121 mg, 0.868 mmol) and phenyl 
chlorof ormate (0.08 ml, 0.633 mmol) was added thereto 
while stirring; and the reaction mixture was stirred at 
room temperature for 2 hours. Water was added to the 
reaction mixture; this was subjected to extraction with 
ethyl acetate, washed with brine, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. 
N,N-Dimethylformamide (1 ml) and pyrrolidine (0.2 ml, 
2.39 mmol) was added to the residue, and stirred at 
room temperature overnight. The reaction mixture was. 
partitioned between ethyl acetate and water; the 
organic layer was dried over anhydrous sodium sulfate. 
This solution was concentrated under reduced pressure; 
and the residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate- 
methanol) . The resultant was washed with a solvent 
mixture (ether: hexane = 1: 1); and the solid was 
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filtered off to yield the title compound as crystals 
(65 mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.23 (6H, d, J=6.8 
Hz), 1.75-1.82 (4H, m) , 3.28-3.46 (4H, m) , 3.98-4.09 
5 (1H, m) , 6.56 (lh, dd, J=2.4, 6.0 Hz), 6.68 (lH,d, 

J=3.6 Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, d, 
J=2.4 Hz), 7.42 (1H, d, J=2 . 4 Hz), 7.84-8.00 (2H, m) , 
8.08 (1H, d, J=6.0 Hz), 8.28 (1H, d, J=8.8 Hz), 8.61 
(1H, s) . 

10 

[0496] The starting materials were synthesized as 
follows . 

Production example 214-1 

Nl-lsopropyl-5- ( 2-amino-4-pyridyl ) oxy-lH-1- 

15 indole carboxamide 

Similarly to Production example 213-1, the title 
compound was obtained as crystals (220 mg) from 4-(lH- 
5-indolyloxy ) -2-pyridinamine (482 mg, 2.16 mmol, CAS 
No. 417722-11-3) , which was described in WO 02/32872, 

20 N,N-dimethylf ormamide (7 ml), sodium hydride (60% in 

oil, 94 mg, 2.57 mmol), and phenyl N-isopropylcarbamate 
(460 mg, 2.57 mmol) under nitrogen atmosphere. 
1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm) : 1.22 (6H, d, J=6.8 
Hz), 3.97-4.08 (1H, m) , 5.76 (1H, d, J=2 . 0 Hz), 5.85 

25 (2H, s), 6.14 (1H, dd, J=2.0, 5.6 Hz), 6.67 (1H, d, 

J=3.6 Hz), 7.02 (1H, dd, J=2.0, 8.8 Hz), 7.34 (1H, d, 
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J=2.4 Hz), 7.77 (1H, d, J=6.0 Hz), 7.94-7.96 (2H, m) , 
8.27 (1H, d, J=8.8 Hz) . 

Example 215 

5 Nl-Methyl-5- (2- (methylaminocarbonyl) amino-5-cyano-4- 

pyridyl ) oxy-lH-l-indolecarboxamide 
Production example 215-1 

Nl-Methyl-5- (2-amino-5-cyano-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

10 [0497] 6-Amino-4- ( lH-5-indolyloxy ) nicotinonitrile (63 

mg, 0.252 mmol) was dissolved in N, N-dimethylf ormamide 
(1 ml); and sodium hydride (60% in oil, 11.6 mg, 0.29 
mmol) was gradually added thereto while stirring at 
room temperature. After the reaction mixture was 

15 stirred for 30 minutes, phenyl N-propylcarbamate (49.5 

mg, 0.277 mmol) was added thereto; and the reaction 
mixture was stirred for 3 hours. A saturated aqueous 
solution of ammonium chloride was added thereto; this 
was subjected to extraction with ethyl acetate, and 

20 dried over anhydrous sodium sulfate. This solution was 

concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol) to yield the title 
compound (12 mg) and Nl-methyl-5- (2-amino-5-cyano-4- 

25 pyridyl) oxy-lH-l-indolecarboxamide (17 mg) . 

Nl-Methyl-5- (2- (methylaminocarbonyl) amino-5-cyano-4- 
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pyridyl) oxy-lH-l-indolecarboxamide ; 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.58 (3H, d, J=4 . 6 
Hz), 2.86 (3H, d, J=4.6Hz), 7.15 (1H, dd, J=2.0, 8.3 
Hz), 7.20-7.28 (1H, m) , 7.51 (1H, d, J=2 . 0 Hz), 7.93 
5 (1H, d, J=3.0 Hz), 8.22 (1H, q, J=4 . 6 Hz), 8.34 (3H, d, 

J=8.3Hz), 8.59 (1H, s), 9.51 (1H, s). 

Nl-Methyl-5- ( 2-amino-5-cyano-4-pyridyl ) oxy-lH-1- 
indolecarboxamide ; 
10 [0498] 1 H-NMR Spectrum (DMSO-d 6 ) 6(ppm): 2.85 (3H, d, 

J=4.9 Hz), 5.59 (1H, s), 6.72 (1H, d, J=2 . 6 Hz), 6.87 
(2H, brs), 7.13 (1H, dd, J=1.6, 8.5 Hz), 7.49 (1H, d, 
J=1.6 Hz), 7.92 (1H, d, J=2 . 6 Hz), 8.21 (1H, q, J=4 . 9 
Hz), 8.28 (1H, s), 8.34 (1H, d, J=8 . 5 Hz). 

15 

Production example 215-2 
2-Amino-4-chloro-5-iodopyridine 

[0499] N,N-Dimethylformamide (47 ml) and N- 

iodosuccinimide (10.7 g, 47.6 mmol) were added to 2- 

20 amino-4-chloropyridine (4.72 g, 36.7 mmol); and the 

reaction mixture was stirred overnight. An aqueous 
solution of sodium thiosulfate and ethyl acetate were 
added thereto; the organic layer was separated, 
concentrated, and dried over anhydrous sodium sulfate. 

25 This was concentrated under reduced pressure; a solvent 

mixture (ether: hexane = 1: 1) was added to the 
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residue; and the solid was filtered off to yield the 
title compound (7.0g, 27.5mmol). 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 4.56 (2H, brs) , 6.68 
(lH,s) , 8.32 (1H, s) . 

5 

Production example 215-3 

2 -Amino-4-chloro-5-cyanopyridine 

[0500] l-Methyl-2-pyrrolidone (20 ml), zinc cyanide 
(0.49 g, 4.17 mmol) and 

10 tetrakis (triphenylphosphine) palladium (1.3 g, 1.12 

mmol) were added to 2-amino-4-chloro-5-iodopyridine 
(1.93 g, 7.58 mmol) synthesized in Production example 
215-2; and the reaction mixture was stirred at 130- 
135°C for 5 hours. Approximately 0.28% of aqueous 

15 ammonium (100 ml) and ethyl acetate was added to the 

reaction mixture; and the organic layer was separated, 
washed with brine, and dried over anhydrous sodium 
sulfate. This was concentrated under reduced pressure 
and the residue was filtrated by silica gel column 

20 chromatography (Fuji Silysia NH, ethyl acetate) . After 

concentration under reduced pressure, a solvent mixture 
(ether: hexane = 1: 1) was added to the residue, and 
stirred; and the solid was filtered off to yield the 
title compound as crystals (680 mg) . 

25 1 H-NMR Spectrum (CDCI3) 5 (ppm) : 5.03 (2H, brs), 6.58 

(lH,s) , 8.32 (1H, s) . 
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MS Spectrum (EI) : 153 (M) . 
Production example 215-4 

6-Amino-4- ( lH-5-indolyloxy ) nicotinonitrile 
5 [0501] 5-Hydroxyindole (313 mg, 2.35 mmol) was 

dissolved in dimethyl sulfoxide (3 ml); and sodium 
hydride (90 mg, 2.25 mmol) was gradually added thereto 
while stirring at room temperature. After the reaction 
mixture was stirred for 1 hour, 2-amino-4-chloro-5- 

10 cyanopyridine (300 mg, 1.96 mmol) synthesized in 

Production example 215-3 was added thereto; and the 
reaction mixture was heated and stirred at 120 °C for 4 
hours. After allowing to be cooled to room temperature, 
the reaction mixture was partitioned between ethyl 

15 acetate and water; and the organic layer was washed 

with water and brine, and dried over anhydrous sodium 
sulfate. The solvent was distilled off; the residue 
was subjected to silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol ) ; fractions 

20 containing the desired compound was concentrated under 

reduced pressure; ether was added thereto; and the 
solid was filtered off, and dried under reduced 
pressure to yield the title compound (95 mg, 0.38 mmol, 
59%) . 

25 1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm) : 5.59 (1H, s), 6.48 

(1H, s), 6.82 (2H, s), 6.92 (1H, dd, J=2.0, 9.0 Hz), 
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7.40 (1H, d, J=2.0 Hz), 7.46 (1H, t, J=2 . 0 Hz), 7.50 
(1H, d, J=9.0 Hz), 8.26 (1H, s) , 11.30 (1H, s). 

Example 216 

Nl-Methyl-5- (2- (pyrrolidin-l-ylcarbonyl ) amino-5-cyano- 
4-pyridyl) oxy-lH-l-indolecarboxamide 

[0502] Nl-Methyl-5- (2-amino-5-cyano-4-pyridyl) oxy-lH-1- 
indolecarboxamide (20 mg) synthesized in Example 215 
was suspended in tetrahydrof uran (0.5 ml) at room 
temperature; triethylamine (0.121 ml, 0.868 mmol) and 
phenyl chlorof ormate (0.08 ml, 0.633 mmol) was added 
thereto while stirring; and the reaction mixture was 
stirred at room temperature for 2 hours. Water was 
added to the reaction mixture; this was subjected to 
extraction with ethyl acetate, washed with brine, dried 
over anhydrous sodium sulfate, and concentrated under 
reduced pressure. N, N-Dimethylf ormamide and 

pyrrolidine (0.013 ml) was added to a portion of the 
residue (14 mg) ; and the reaction mixture was stirred 
overnight. The reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 
was dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol ) . The resultant was 
washed with a solvent mixture (ether: hexane =1: 1) to 



U.S. S.N. 10/651,496 
3693142vl 



398 of 466 



2003946-0058 



FP03-0088-01 



yield the title compound as crystals (6 mg) . 
1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.74 (4H, brs) , 2.85 
(3H, d, J=4.4 Hz), 3.15-3.40 (4H, m) , 6.72 (1H, d, 
J=4.7 Hz), 7.15 (1H, dd, J=1.9, 8.4 Hz), 7.37 (1H, s), 
5 7.50 (1H, d, J=1.9 Hz), 7.93 (1H, d, J=4.7 Hz), 8.20- 

8.26 (1H, m), 8.33 (1H, d, J=8 . 4 Hz), 8.63 (1H, s), 
9.28 (1H, brs) . 

Example 217 

10 Nl-Methyl-5- (2- ( (4- (pyrrolidin-l-yl) piperidin-1- 

yl) carbonyl) amino-5-cyano-4-pyridyl) oxy-lH-1- 
indolecarboxamide 

[0503] Nl-Methyl-5- ( 2-amino-5-cyano-4-pyridyl ) oxy-lH-1- 
indolecarboxamide (15 mg, 0.049 mmol) synthesized in 

15 Example 215 was suspended in tetrahydrof uran (0.5 ml) 

at room temperature; triethylamine (17 0.122 mmol) 

and phenyl chlorof ormate (14 pi, 0.072 mmol) was added 
thereto while stirring; and the reaction mixture was 
stirred at room temperature for 2 hours. Water was 

20 added to the reaction mixture, this was subjected to 

extraction with ethyl acetate, washed with brine, dried 
over anhydrous sodium sulfate, and concentrated under 
reduced pressure. N, N-Dimethylf ormamide (0.5 ml) and 
4- (1-pyrrolidinyl) piperidine (28 mg, 0.18 mmol) was 

25 added to a portion of the residue (14 mg) ; and the 

reaction mixture was stirred at room temperature 
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overnight. The reaction mixture was partitioned 
between ethyl acetate and water; and the organic layer 
was dried over anhydrous sodium sulfate. This was 
concentrated under reduced pressure; and the residue 
was purified by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol ) . The resultant was 
washed with a solvent mixture (ether: hexane - 1: 1) ; 
and the solid was filtered off to yield the title 
compound as crystals (6 mg) . 
MS Spectrum (ESI): 488 (M+l), 975 (2M+1). 

Example 218 

Nl-Methyl-5- (2- ( (4- (pyrrolidin-l-yl) piperidin-1- 
yl) carbonyl) amino- 5-cyano- 4 -pyr idyl) amino- 1H-1- 
indolecarboxamide 

[0504] Nl-Methyl-5- ( 2-amino-5-cyano-4-pyridyl ) amino-lH- 
1-indolecarboxamide (50 mg, 0.16 mmol) was suspended in 
tetrahydrof uran (1 ml) at room temperature; 
triethylamine (0.057 ml, 0.41mmol) and phenyl 
chlorof ormate (0.041 ml, 0.325 mmol) was added thereto 
while stirring; and the reaction mixture was stirred at 
room temperature for 2 hours. Water was added to the 
reaction mixture; this was subjected to extraction with 
ethyl acetate, washed with brine, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure, 
N,N-Dimethylf ormamide (0.5 ml) and 4-(l- 
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pyrrolidinyl) piperidine (100 mg, 0.648 mmol) was added 
to the residue; and the reaction mixture was stirred at 
room temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was dried over anhydrous sodium sulfate. 
This was concentrated under reduced pressure; and the 
residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate- 
methanol) to yield the title compound (65 mg, 0.134 
mmol) . 

MS Spectrum (ESI): 487 (M+l). 

[0505] The starting materials were synthesized as 
follows . 

15 Production example 218-1 

Nl-Methyl-5-nitro-lH-l-indolecarboxamide 

Sodium hydride (60% in oil, 228 mg, 5.7 mmol) 
was gradually added. to a N, N-dimethylf ormamide (0.5 ml) 
solution of 5-nitroindole (0.841 g, 5.19 mmol) while 

20 stirring at room temperature; phenyl N-methylcarbamate 

(1.02 g, 6.74 mmol) was added thereto; and the reaction 
mixture was stirred overnight. The reaction mixture 
was partitioned between ethyl acetate and water; and 
the organic layer was washed with water and brine, 

25 dried over anhydrous sodium sulfate. This was 

concentrated under reduced pressure; and the residue 
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was purified by silica gel column chromatography 
(hexane-ethyl acetate, sequentially ethyl acetate) to 
yield the title compound (600 mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.88 (3H, d, J=4 . 4 
5 Hz), 6.94 (1H, d, J=3.6 Hz), 8.03 (1H, d, J=3 . 6 Hz), 

8.15 (1H, dd, J=2.4, 9.2 Hz), 8.35-8.43 (2H, m) , 8.59 
(1H, d, J=2.4 Hz) . 



Production example 218-2 

10 Nl-Methyl-5-amino-lH-l-indolecarboxamide 

[0506] Methanol (6 ml), water (2 ml), iron (0.32 g) and 
ammonium chloride (0.64 g) were added to Nl-methyl-5- 
nitro-lH-l-indolecarboxamide (0.32 g, 1.46 mmol) 
synthesized in Production example 218-1; and the 

15 reaction mixture was heated to reflux for 2 hours. The 

reaction mixture was partitioned between ethyl acetate 
and water; the organic layer was washed with water and 
brine, and dried over anhydrous sodium sulfate. The 
residue was filtrated with celite, and concentrated 

20 under reduced pressure to yield the title compound (210 

mg) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.79 (3H, d, J=4.4 
Hz), 4.73 (2H, brs), 6.48 (1H, d, J=3.6 Hz), 6.56 (1H, 
dd, J=2.4, 8.8 Hz), 6.68 (1H, d, J=1.6 Hz), 7.60 (1H, d, 
25 J=3.6 Hz), 7.80-7.88 (1H, m) , 7.89 (1H, d, J=8 . 8 Hz). 
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Production example 218-3 

Nl-Methyl-5- (2-amino-5-cyano-4-pyridyl) amino-lH-1- 
indolecarboxamide 

[0507] 2-Amino-4-chloro-5-cyanopyridine (123 mg, 0.80 
5 mmol) synthesized in Production example 215-3, 

ethoxyethanol (3 ml) and pyridine hydrochloride (18 6 mg, 
1.60 mmol) were added to Nl -me thy 1-5 -amino- 1H-1 - 
indolecarboxamide (198 mg, 1.05 mmol) synthesized in 
Production example 218-2; and the reaction mixture was 

10 stirred at 130 °C for 3 hours. After allowing to be 

cooled to room temperature, the reaction mixture was 
partitioned between a saturated aqueous solution of 
sodium hydrogencarbonate and ethyl acetate; and the 
organic layer was washed with water and brine, dried 

15 over anhydrous sodium sulfate. The solvent was 

distilled off, and the residue was purified by silica 
gel column chromatography (hexane-ethyl acetate, ethyl 
acetate in this order) to yield the title compound (110 
mg, 0.359 mmol) . 

20 MS Spectrum (ESI): 307 (M+l) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.84 (3H, d, J=4.4 
Hz), 5.75 (1H, s), 6.39 (2H, s), 6.66 (1H, d, J=3.2 Hz), 
7.13 (1H, dd, J=2.0, 8.8 Hz), 7.42 (1H, d, J=2 . 0 Hz), 
7.82 (1H, d, J=3.2 Hz), 8.04 (1H, s), 8.08-8.14 (1H, m) , 

25 8.23 (1H, d, J=8.8 Hz), 8.30 (1H, s) . 
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Example 219 

Nl -Methyl- 5- (2- (3- ( 2-diethylaminoethyl ) ureido) amino- 5 - 
cyano-4-pyridyl) amino- lH-l-indolecarboxamide 
[050 8] Nl-Methyl-5- ( 2-amino-5-cyano-4-pyridyl ) amino- 1H- 
5 1-indolecarboxamide (36 mg, 0.12 mmol) synthesized in 

Production example 218-3 was suspended in 
tetrahydrof uran (2 ml) at room temperature; 
triethylamine (0.1 ml, 0.72 mmol) and phenyl 
chlorof ormate (0.037 ml, 0.29 mmol) were added thereto 

10 while stirring; and the reaction mixture was stirred at 

room temperature for 2 hours. Water was added to the 
reaction mixture; this was subjected to extraction with 
ethyl acetate, washed with brine, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. 

15 N,N-Dimethylf ormamide (0.5 ml) and N,N- 

diethylaminoethylamine (0.1 ml) were added to the 
residue; and the reaction mixture was stirred at room 
temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water; the 

20 organic layer was washed with brine, dried over 

anhydrous sodium sulfate. This was concentrated under 
reduced pressure; and the residue was purified by 
silica gel column chromatography (Fuji Silysia NH, 
ethyl acetate-methanol) to yield the title compound (25 

25 mg, 0.056 mmol). 

MS Spectrum (ESI): 449 (M+l). 
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1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.93 (6H, t, J=6.8 
Hz), 2.37-2.50 (6H, m) , 2.84 (3H, d, J=4.4 Hz), 3.10 
(2H, q, J=6.8 Hz), 6.68 (1H, d, J=3.2 Hz), 7.05 (1H, s), 
7.15 (1H, dd, J=2.4, 8.8Hz), 7.44 (1H, d, J=3.2 Hz), 
5 7.70 (1H, brs), 7.84 (1H, d, J=4.0 Hz), 8.14 (1H, d, 

J=4.4 Hz), 8.24 (1H, d, J=8 . 8 Hz), 8.25 (1H, s) , 8.84 
(1H, s) , 9.21 (1H, s) . 



Example 22 0 

10 Nl-Diethyl-2-methyl-5- (2- ( (4- (pyrrolidin-1- 

yl) piperidin-l-yl) carbonyl) amino-5-cyano-4- 
pyridyl ) amino- lH-l-indolecarboxamide 
[0509] Nl-Diethyl-2-methyl-5- ( 2-amino-5-cyano-4- 
pyridyl) amino-lH-l-indolecarboxamide (84 mg, 0.249 

15 mmol) was suspended in tetrahydrof uran (1 ml) at room 

temperature; triethylamine (0.2 ml, 1.43 mmol) and 
phenyl chlorof ormate (0.079 ml, 0.626 mmol) were added 
thereto while stirring; and the reaction mixture was 
stirred at room temperature for 2 hours. Water was 

20 added to the reaction mixture; and this was subjected 

to extraction with ethyl acetate, washed with brine, 
dried over anhydrous sodium sulfate, and concentrated 
under reduced pressure. N, N-Dimethylf ormamide (0.5 ml) 
and 4- (1-pyrrolidinyl) piperidine (173 mg, 0.111 mmol) 

25 was added to a portion (80 mg) of the obtained residue 

(120 mg) , and the reaction mixture was stirred at room 
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temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water; and the 
organic layer was dried over anhydrous sodium sulfate. 
This was concentrated under reduced pressure; and the 
5 residue was purified by silica gel column 

chromatography (Fuji Silysia NH, ethyl acetate-methanol 
system) to yield the title compound (45 mg, 0.083 mmol) . 
MS Spectrum (ESI):543.5 (M+l) . 

10 [0510] The starting materials were synthesized as 

follows . 

Production example 220-1 

Nl -Diethyl- 2 -methyl-5-nitro-lH-l-indolecarboxamide 

Sodium hydride (60% in oil, 94 mg) was gradually 

15 added to a N, N-dimethylf ormamide (0.5 ml) solution of 

2-methyl-5-nitroindole (0.841 g, 5.19 mmol) while 
stirring at room temperature; diethylcarbamoyl chloride 
(0.341 ml) was added thereto; and the reaction mixture 
was heated and stirred at 70 °C for 4 hours. After 

20 cooling down to room temperature, the reaction mixture 

was partitioned between ethyl acetate and water; the 
organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. This was 
concentrated under reduced pressure; and the residue 

25 was purified by silica gel column chromatography (Fuji 

Silysia NH; hexane-ethyl acetate, ethyl acetate in this 
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order) to yield the title compound (420 mg) . 
MS Spectrum (ESI) : 330 (M+55) . 

Production example 220-2 
5 Nl -Diethyl -2 -methyl- 5-amino-lH-l-indolecarboxamide 

[0511] Methanol (8 ml), water (2 ml), iron powder (0.42 
g) and ammonium chloride (0.84 g) were added to Nl- 
methyl-5-nitro-lH-l-indolecarboxamide (415 g, 1.46 
mmol) synthesized in Production example 220-1; and the 
reaction mixture was heated to reflux for 2 hours. The 
reaction mixture was partitioned between ethyl acetate 
and water; and the organic layer was washed with water 
and brine, and dried over anhydrous sodium sulfate. 
The filtration with celite, and concentration under 
reduced pressure yield the title compound (322 mg) . 
MS Spectrum (ESI): 246 (M+l). 

X H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.10 (6H, t, J=7 . 2 
Hz), 2.28 (3H, s), 3.25-3.40 (4H, m) , 4.92 (2H, brs), 
6.10 (1H, t, J=0.8 Hz), 6.51 (1H, dd, J=2.4, 8.4 Hz), 
6.64 (1H, d, J=2.4 Hz), 6.89 (1H, d, J=8.4 Hz). 

Production example 220-3 

Nl-Diethyl-2-methyl-5- (2-amino-5-cyano-4-pyridyl ) amino- 
lH-l-indolecarboxamide 
25 [0512] 2-Amino-4-chloro-5-cyanopyridine (140 mg, 0.92 

mmol) synthesized in Production example 215-3, 
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ethoxyethanol (2.5 ml), and pyridine hydrochloride (223 
mg, 1.92 iranol) was added to Nl-diethyl-2-methyl-5- 
amino-lH-l-indolecarboxamide (320 mg, 1.31 mmol) 
synthesized in Production example 220-2; and the 
reaction mixture was stirred at 130 °C for 3 hours. 
After cooling down to room temperature, the reaction 
mixture was partitioned between a saturated aqueous 
solution of sodium hydrogencarbonate and ethyl, acetate; 
and the organic layer was washed with water and brine, 
and dried over anhydrous sodium sulfate. The solvent 
was distilled off; and the residue was purified by 
silica gel column chromatography (hexane-ethyl acetate, 
sequentially ethyl acetate) to yield the title compound 
(110 mg, 0 .359 mmol) . 
MS Spectrum (ESI): 363 (M+l). 

1 H-NMR Spectrum (DMSO-d 6 ) 5(ppm): 1.05-1.20 (6H, m) , 

2.36 (3H, s), 3.25-3.40 (4H, m) , 5.68 (1H, s) , 6.35- 

6.37 (3H, m) , 7.02 (1H, dd, J=2.0, 8,4 Hz), 7.19 (1H, d, 
J=8.4 Hz), 7.30 (1H, d, J=2 . 0 Hz), 8.01 (1H, s), 8.22 
(1H, s) . 

Example 221 

5- (5-Iodo-2- ( 3-methylureido) pyrimidin-4-yloxy ) -1H- 
indole-l-carboxylic acid methylamide 

[0513] Phenyl N- (5-iodo-4- ( 1-methylaminocarbonyl-lH- 

indol-5-yloxy ) pyrimidin-2-yl ) -N- 
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(phenoxycarbonyl ) carbamate (597 mg, 0.919 mmol) was 
dissolved in dimethyl formamide (3.0 ml); a 40% methanol 
solution of methylamine (1.0 ml) was added while 
stirring at 0 °C; and the reaction mixture was further 
5 stirred for 30 minutes keeping the temperature. Water 

(10 ml) was added to the reaction mixture after the 
completion of the reaction; the precipitated crystals 
were filtered off, washed with water, methanol and 
diethyl ether, and dried under warm aeration to yield 
10 the title compound as white crystals (367 mg, 0.787 

mmol, 8 6%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.04 (3H, D, J=4 . 8 
Hz), 2.85 (3H, d, J=4.0 Hz), 6.73 (1H, d, J=3.6 Hz), 
7.16 (1H, dd, J=2.4, 8.8 Hz), 7.52 (1H, d, J=2 . 4 Hz), 
15 7.61 (1H, m) , 7.92 (1H, d, J=3 . 6 Hz), 8.20 (1H, m) , 

8.35 (1H, d, J=8.8 Hz), 8.69(1H, s), 9.78 (1H, brs). 

[0514] The starting materials were synthesized as 
follows . 

20 Production example 221-1 

Nl-Methyl-5- ( 2-amino-4-pyrimidyl ) oxy-lH-1- 

indolecarboxamide 

Similarly to Production example 1-3, the title 

compound was obtained as white powder from 4-(lH-5- 
25 indolyloxy) -2-pyrimidinamine (413 mg, 1.83 mmol) 

synthesized in Production example 1-2 and phenyl N- 
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methylcarbamate (332 mg, 2.20 mmol) synthesized in 
Production example 2-1. 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.84 (3H, d, J=4 . 0 
Hz), 6.06 (1H, d, J=5.6 Hz), 6.57 (2H, brs), 6.67 (1H, 
d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, 
J=2.4 Hz), 7.85 (1H, d, J=3 . 6 Hz), 8.08 (1H, d, J=5 . 6 
Hz), 8.14 (1H, m), 8.25 (1H, d, J=8 . 8 Hz). 

Production example 221-2 

Nl-Methyl-5- ( 2-amino-5-iodo-4-pyrimidyl ) oxy-lH-1- 
indolecarboxamide 

[0515] Nl-Methyl-5- ( 2-amino-4-pyrimidyl ) oxy-lH-1- 
indolecarboxamide (302 mg, 1.07 mmol) and N- 
iodosuccinimide (301 mg, 1.34 mmol) were dissolved in 
N,N-dimethylformamide (3.0 ml); and the reaction 
mixture was stirred at room temperature for 1 hour. 
The reaction mixture was partitioned between ethyl 
acetate and water; and the organic layer was washed 
with water and brine, and was dried over anhydrous 
magnesium sulfate. The solvent was distilled off; and 
the residue was purified by silica gel column 
chromatography (eluent; ethyl acetate: hexane =2: 1) 
to yield the title compound as yellow crystals (224 mg, 
0 . 547 mmol, 51%) . 

1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.84 (3H, d, J=4 . 4 
Hz), 6.67 (1H, d, J=3.6 Hz), 6.72 (2H, brs), 7.04 (1H, 
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dd, J=2.4, 8.8Hz), 7.36 (1H, d, J=2 . 4 Hz), 7.85 (1H, d, 
J=3.6 Hz), 8.15 (1H, m), 8.24 (1H, d, J=8 . 8 Hz), 8.33 
(1H, s) . 



5 Production example 221-3 

Phenyl N- (5-iodo-4- ( l-methylaminocarbonyl-lH-indol-5- 
yloxy) pyrimidin-2-yl) -N- (phenoxycarbonyl ) carbamate 
[0516] Nl-Methyl-5- (2-amino-5-iodo-4-pyrimidyl) oxy-lH- 
1-indolecarboxamide (205 mg, 0.500 mmol) was suspended 

10 in tetrahydrofuran (5.0 ml); triethylamine (0.209 ml, 

1.50 mmol) was added thereto while stirring. The 
suspension was cooled with ice; phenyl chlorof ormate 
(0.188 ml, 1.50 mmol) was added thereto; and the 
reaction mixture was stirred at room temperature for 3 

15 hours. The reaction mixture was partitioned between 

ethyl acetate and a saturated aqueous solution of 
sodium hydrogencarbonate; and the organic layer was 
washed with a saturated aqueous solution of sodium 
hydrogencarbonate and brine, and was dried over 

20 anhydrous magnesium sulfate. After solvent 

distillation, the obtained crude product was 
crystallized from ethyl acetate-hexane ; and the 
crystals were filtered off, and dried under aeration to 
yield the title compound as white crystals (207 mg, 

25 0.319 mmol, 64%) . 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.09 (3H, d, J=4 . 8 Hz), 
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5.56 (1H, m), 6.56 (1H, d, J=3 . 6 Hz), 6.98-7.14 (4H, m) , 
7.17-7.34 (6H, m) , 7.36-7.42 (2H, m) , 7.68 (1H, s) , 
8.12 (1H, d, J=8.8 Hz), 8.74 (1H, s) . 



Example 222 

Nl-Cyclopropyl-5- ( (2- ( ( (2- 

chloroethylamino) carbonyl) amino) -4-pyridyl) oxy) -1H-1- 
indolecarboxamide 

[0517] Nl-cyclopropyl-5- ( (2-amino-4-pyridyl ) oxy) -1H-1- 
indolecarboxamid e (400 mg, CAS No. 41772 2-12-4) 
desc ribed in WO02/32872, 2-chloroethyl isocyanate (150 
mg) and tetrahydrof uran (5 ml) were stirred at 80 °C 



for 1.5 hours. 


The mixture was cooled to 


room 


temperature, silica 


gel was added, and the solvent 


was 


distilled off under 


reduced pressure. The silica 


gel 



was charged into a dry column packed with silica gel, 



and purification was performed by column chromatography 
(hexane : ethyl acetate =1:1, followed by ethyl 
acetate) to yield 280 mg of a colorless powder. 
1 H-NMR Spe ctrum (DMSO-d 6 ) 5 (ppm) : 0.57-0.63 (2H, m) , 
0.70-0.75 (2H, m) , 2.73-2.80 (1H, m) , 3.42 (2H, q, J= 
6.0Hz), 3.61 (2H, t, J= 6.0Hz), 6.52 (1H, dd, J= 5.6Hz, 
2.4Hz), 6.65 (1H, d, J= 3.6Hz), 6.85 (1H, d, J= 2.4Hz), 
7.04 (1H, dd, J= 8.8Hz, 2.4Hz), 7.35 (1H, d, J= 2.4Hz), 
7.86 (1H, d, J= 3.6Hz), 8.04 (1H, d, J= 5,6Hz), 8.27 
(1H, s), 8.28 (1H, d, J= 8.8Hz), 8.34 (1H, brs), 9.19 
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(1H, s) 



[0518] The structural formulas of the compounds 
obtained in Production examples and Examples above are 
5 shown in Tables 5 to 17 below. E^lP3 
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[0521] 
[Table 7] 



PRODUCTION 
EXAMPLE131-1 



PRODUCTION 
EXAMPLE137-1 



PRODUCTION 
EXAMPLE 146-1 



PRODUCTION 
EXAMPLE156-3 



PRODUCTION 
EXAM PLE1 63-1 




PRODUCTION 
EXAMPLE 169-1 



PRODUCTION 
EXAMPLE131-2 




PRODUCTION 
EXAMPLE 137-2 




PRODUCTION 
EXAMPLE 149-1 

PRODUCTION 
EXAMPLE159-1 



PRODUCTION 
EXAMPLE165-1 




PRODUCTION 
EXAMPLE170-1 



jso 0 ... 



PRODUCTION 
EXAMPLE134-1 _ 

PRODUCTION 
EXAMPLE1401 
H 




PRODUCTION 
EXAMPLE151-1 

PRODUCTION 
EXAMPLE161-1 




PRODUCTION 
EXAMPLE167-1 



PRODUCTION 
EXAMPLE 135-1 



PRODUCTION 
EXAMPLE 140-2 

H 




PRODUCTION 
EXAMPLE 156-1 




PRODUCTION 
EXAMPLE161-2 



J) 



PRODUCTION 
EXAMPLE168-1 



PRODUCTION 
EXAMPLE 135-2 



PRODUCTION 
EXAMPLE140-3 




PRODUCTION 
EXAMPLE156-2 



PRODUCTION 
EXAMPLE 161 -3 

J? rt 

PRODUCTION 
EXAMPLE 16B-2 
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[0522] 
[Table 8] 



ET/08 



PRODUCTION 
EXAMPLE171-1 



PRODUCTION 
EXAMPLE 172-1 



PRODUCTION PRODUCTION 
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[0532] According to the present invention, it is 
possible to provide novel compounds that exhibit (1) 
powerful inhibitory action against tube formation by 
vascular endothelial cells induced by VEGF or FGF and 

(2) powerful inhibitory action against receptor kinases 
for VEGF or FGF, and which are highly useful as 
medicines . 

[0533] It should be noted that the tube formation by 
vascular endothelial cells is an important process in 
angiogenesis, and compounds having inhibitory action 
against them therefore has angiogenesis-inhibiting 
action. In addition, it is known that angiogenesis in 
the body progresses by the additive/synergistic effect 
of a multiple angiogenic factors represented by VEGF 
and FGF (Koolwijk P, van Erck MGM, de Vree WJA, Vermeer 
MA, Welch HA, Hance maaijer R, van Hinsbergh VWM, . 
Cooperative effect of TNF-alpha, bFGF and VEGF on the 
formation of tubular structures of human microvascular 
endothelial cells in a fibrin matrix. Role of 
urokinase activity. J. Cell Biol., 132 P. 1177-1188, 

(1996) ) . 

[0534] Therefore, the compounds of the invention which 
inhibit tube formation induced by VEGF or FGF produced 
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by cancer cells and the like are expected to exhibit 
powerful angiogenesis inhibition in vivo, and should be 
highly useful as angiogenesis inhibitors. Moreover, 
the compounds of the invention are highly useful as 
5 angiogenesis inhibitors, and are also useful as £") 

prophylactic or therapeutic agents for diseases for 
which angiogenesis inhibition is effective, 
angiogenesis inhibitors, antitumor agents, therapeutic 
agents for angioma, cancer metastasis inhibitors, 

10 therapeutic agents for retinal neovascularization, 

therapeutic agents for diabetic retinopathy, 
therapeutic agents for inflammatory disease, 
therapeutic agents for inflammatory disease selected 
from deformant arthritis, rheumatoid arthritis, 

15 psoriasis or delayed hypersensitivity reaction, 

therapeutic agents for atherosclerosis, and 
angiogenesis inhibition-based antitumor agents. 



[0535] In addition, when using the compounds of the 



20 invention as an titumor agents, the tum ors include, for 

example, a pancreatic cancer, a gastric cancer, a colon 



cancer, a breast cancer, a prostate cancer, a lung 
cancer, a renal cancer, a brain tumor, a blood cancer 



and an ovarian cancer; and the tumors to be suitably 



25 targeted are a gastric cancer, a colon cancer, a 



prostate cancer or a renal cancer, 
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ABSTRACT OF THE DISCROSURE 

A compound represented by the general formula; 




O X2 v % 
R 2 

wherein Xi represents a nitrogen atom or a group 
5 represented by the formula -CRio=; X 2 represents a 

nitrogen atom or a group represented by the formula - 
CRn=; Y represents an oxygen atom or the like; Ri 
represents a C1-6 alkoxy group, an optionally 
substituted C 6 -io aryloxy group, a group represented by 

10 the formula -NR 12a Ri2b or the like; R 2 represents a 

hydrogen atom, an optionally substituted C1-6 alkyl 
group, or the like; R 3 , R 4 , R 5 , R 6 , R7, Rs/ R io and Rn 
each independently represent a hydrogen atom, a halogen 
atom, an optionally substituted Ci- 6 alkyl group, or the 

15 like; R9 represents a group represented by the formula 

-NRi 6a Ri 6b or the like; and Ri 2a , Ri2b/ Ri6a and Ri6b each 



independently represent a hydrogen atom, an optionally 

substituted C1-6 alkyl group, or the like, 

a salt thereof, or a hydrate of the foregoing. 



El 
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ABSTRACT 



A compound represented by the general formula: 




R 2 



wherein X x represents a nitrogen atom or a group repre- 
sented by the formula — CR 10 =; X 2 represents a nitrogen 
atom or a group represented by the formula — CR n =; Y 
represents an oxygen atom or the like; R : represents a C lm6 
alkoxy group, an optionally substituted C 6 . 10 aryloxy group, 
a group represented by the formula — NR 12<7 Ri 2 6 or ^ e 
R 2 represents a hydrogen atom, an optionally substituted 
C M alkyl group, or the like; R 3 , R^ R 5 , R^, R 7 , R 8 , R 10 and 
R u each independently represent a hydrogen atom, a halo- 
gen atom, an optionally substituted alkyl group, or the 
like; R^, represents a group represented by the formula 
— NR j2fl R 12i) or the like; and K 12a and R l2b each indepen-J 
dently represent a hydrogen atom, an optionally substituted 
Cj_ 6 alkyl group, or the like, a salt thereof, or a hydrate of 
the foregoing. 

32 Claims, No Drawings 
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NITROGEN-CONTAINING AROMATIC PROBLEMS TO BE SOLVED BY THE 

DERIVATIVES INVENTION 



This application claims the benefit of U.S. Provisional 
Application No. 60/464,690, filed Apr. 22, 2003, and Japa- 
nese Patent Application No. 2002-253123, filed Aug. 30, 
2002, the entire teachings of which are incorporated herein 
by reference. 




DETAILED DESCRIPTION OF THE 
INVENTION 



£ 1 . Technical Field to which the Invention Belong 

The present invention relates to novel compounds effec- 
tive for prevention and treatment of various diseases asso- 
ciated with abnormal angiogenesis, and to the medical 
compositions such as angiogenesis inhibitors and antitumor 
agents containing the novel compounds. 
Q 2. Prior Art 

Angiogenesis is an essential biological phenomenon for 
fetal vascular formation and morphological and functional 
development of organs. New blood vessels are assembled 
through several processes including endothelial cell migra- 
tion, proliferation and tube formation, and the participation 
of mast cells, lymphocytes, interstitial cells and the like has 
been shown to be important in this process (non-patent 
literature I). 

A multiple in vivo angiogenesis-stimulating factors have 
been identified, particularly Vascular Endothelial Growth 
Factor (hereinafter abbreviated as <C VEGF") and Fibroblast 
Growth Factor (hereinafter abbreviated as "FGF") are 
reported to enhance angiogenesis (non-patent literature 2 
and 3). 

Although physiological angiogenesis occurs at the time of 
healing of wound or in a female estrous cycle in adult 
individuals, it is known that pathological increase in angio- 
genesis in adult individuals is involved in onset or progres- 
sion of various disease. Specific diseases associated with 
abnormal angiogenesis include cancer, rheumatoid arthritis, 
atherosclerosis, diabetic retinopathy, angioma, psoriasis, and 
the like (non-patent literature 4). In particular, a literature 
has indicated angiogenesis dependency for solid tumor 
growth, and angiogenesis inhibitors are therefore promising 
as new therapeutic agents for intractable solid tumors (non- 
patent literature 5). 

Patent literature 1 and 2 are provided as prior arts with 
regard to 6-membered nitrogen-containing aromatic deriva- 
tives bonded with substituted indole. 

Although patent literature 1 describes indole derivatives 
which suppress VEGF- stimulated angiogenesis based on a 
selective tyrosine kinase inhibition, the pharmacological test 
results on their inhibition action are not disclosed. Although 
patent literature 2 describes pyridine derivatives bonded 
with indole ring via an oxygen atom at the 4-position, 
neither the compound according to the present invention nor 
their inhibiting actions on FGF-stimulated angiogenesis are 
disclosed. 

[patent literature 1] WO 02/16348 
[patent literature 2] WO 02/32872 

[non-patent literature 1] J. Biol. Chem., 267, 10931, 1992. 
[non-patent literature 2] Endocrinology, 133, 848, 1993. 
[non-patent literature 3] Biochem. Biophys. Res. Commun., 

147, 876, 1987. 
[non-patent literature 4] N. Engl. J. Med., 333. 1757, 1995. 
[non-patent literature 5] J. Natl. Cancer Inst., 82, 4, 1990. 



It is an object of the present invention to investigate and 
5 discover angiogenesis-inhibiting compounds which: (1) 
exhibit antitumor activity by strongly suppressing both of 
angiogenesis included by VEGF and FGF which are major 
in vivo angiogenesis factors, (2) are highly useful as drug 
materials in terms of their properties, biokinetics and safety, 
10 and (3) are useful for ameli oration, prevention and treatment 
of various diseases associated with abnormal increase in 
angiogenesis. 

MEANS FOR SOLVING THE PROBLEM J 

15 As a result of much diligent research in light of the 
circumstances described above, the present inventors have 
succeeded in synthesizing novel pyridine derivatives and 
pyrimidine derivatives represented by the following general 

00 formula (I), salts thereof, or hydrates of the foregoing. At the 
same time, the inventors have completed the present inven- 
tion upon discovering that these compounds, the salts 
thereof, or the hydrates of the foregoing exhibit an excellent 
angiogenesis-inhibiting effect. 

25 Specifically, the present invention provides the follow- 
ings: 

<1> a compound (except Nl-cyclopropyl-5-((2-(((2-chloro- 
emylammo)carbonyl)aniino)-4-pyridyl)oxy)-l H- 1 -indole- 
carboxamide) represented by the general formula: J 



35 



40 




45 

wherein X : represents a nitrogen atom or a group repre- 
sented by the formula — CR 10 =, X 2 represents a nitrogen 
atom or a group represented by the formula — CR U =. and 
50 Xj and X 2 do not represent a nitrogen atom at the same time; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl group, 
a sulfonyl group, or a group represented by the formula 
— NRy — (wherein R y represents a hydrogen atom or a C^ 6 
^ alkyl group); 

Rj represents an optionally substituted alkoxy group, an 
optionally substituted aryloxy group, a group repre- 
sented by the formula — NR 12a R 126 . or a group represented 
by the formula 

60 



65 
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(wherein Tl represents an optionally substituted 5- to 
10-membered aromatic heterocycle which may have X in 
the ring or an optionally substituted 3- to 10-membered 
heterocycle which may have X in the ring); R 3; R 5 , R 6 , 
R 7 , R 8 , R 10 and R n each independently represent a hydro- 
gen atom, a halogen atom, a cyano group, an optionally 
substituted C^ 6 alkyl group, an optionally substituted C 2 _ 6 
alkenyl group, an optionally substituted C 2 _ 6 alkynyl group, 
an optionally substituted C 3 _ 8 cycloalkyl group, a group 
represented by the formula — GO — R 13 , a group represented 
by the formula — NR 14 — CO — R 13 , a group represented by 
the formula — S0 2 — R 15 , a group represented by the for- 
mula — NR 14 — S0 2 — R 15 , or a group represented by the 
formula — NR 16(J R 16i ; 

Rs represents a group represented by the formula 
— NR R l6b or a group represented by the formula 



alkyl group, an optionally substituted C 3 . 6 alkenyl group, an 
optionally substituted C 3 . 6 alkynyl group, an optionally 
substituted C 3 _ 8 cycloalkyl group, an optionally substituted 
(^6-10 aryl group, an optionally substituted 5- to 10-mem- 
bered heteroaryl group, an optionally substituted 3- to 
10-membered heterocyclic group, or an optionally substi- 
tuted Cl 6 alkoxy group; and X represents an oxygen atom, 
a sulfur atom, a carbonyl group, a sulfonyl group, a group 
represented by the formula — CR An R A -, — , or a group rep- 
resented by the formula — NR A3 — (wherein R^, R A ^> and 
R^ each independently represent a hydrogen atom or a group 
represented by the formula — A 1 — A 2 — A 3 (wherein A 1 and 
A 2 each independently represent a single bond, an optionally 
substituted C u6 alkylene group or a carbonyl group; and A 3 
represents a hydrogen atom, a C 3 . 8 cycloalkyl group, a group 
represented by the formula — NR^R^ or me formula 
— OR^ 3 (wherein, R^ 1? R^ 2 and R^ 3 each independently 
represent a hydrogen atom or a Cj_ 6 alkyl group), or an 
optionally substituted group represented by the formula 



20 



(wherein T2 represents an optionally substituted 5- to 25 
10-membered aromatic heterocycle or an optionally substi- 
tuted 3- to 10-membered heterocycle); 

K l2a and R l2b each independently represent a hydrogen 
atom, an optionally substituted C^ 6 alkyl group, an option- 
f^f ally substituted C n ^ alkenvl group^ an optionally substituted 30 
C 3 . 8 cycloalkyl group, an optionally substituted 3- to 
10-membered heterocyclic group, or an optionally substi- 
tuted C x _ 6 alkoxy group; R 13 represents a hydrogen atom, an 
optionally substituted C u6 alkyl group, an optionally sub- 
stituted C 2 . 6 alkenyl group, an optionally substituted 35 
alkynyl group, an optionally substituted C 3 . 8 cycloalkyl 
group, an optionally substituted C^ 10 aryl group, an option- 
ally substituted 5- to 10-membered heteroaryl group, an 
optionally substituted 3- to 10-membered heterocyclic 
group, an optionally substituted alkoxy group, an 40 
optionally substituted C 6 . 10 aryloxy group, a group repre- 
sented by the formula — NRi 2a R 12fc , or a group represented 
by the formula 




50 



(wherein T2 represents an optionally substituted 5- to 
10-membered aromatic heterocycle or an optionally substi- 
tuted 3- to 10-membered heterocycle); R 2 and R 14 each 
independently represent a hydrogen atom, an optionally 
substituted C x _ 6 alkyl group, an optionally substituted C 2 . 6 
alkenyl group, an optionally substituted C 2 . 6 alkynyl group, 
an optionally substituted C 3 _ 8 cycloalkyl group, or a group 
represented by the formula —CO — R 13 ; 

R 15 represents an optionally substituted C U6 alkyl group, an 
optionally substituted C 2 . 6 alkenyl group, an optionally 
substituted C 2 _ 6 alkynyl group, an optionally substituted 
C M cycloalkyl group, an optionally substituted C 6 . 10 aryl 
group, an optionally substituted 5- to 10-membered het- 
eroaryl group, or an optionally substituted 3- to 10-mem- 
bered heterocyclic group; R 16a and R 16b each independently 
represent a hydrogen atom, an optionally substituted C^ 6 



(wherein a represents 1 or 2))), 

a salt thereof, or a hydrate of the foregoing; 

<2> a compound (except Nl-cyclopropyl-5-((2-(((2-chloro- 
emylammo)carbonyl)arnino)-4-pvridyl)oxy)-l H- 1 -indole- 
carboxamide) represented by the general formula: 

(ID 



45 




wherein X ls X 2 , Y, R l5 R 2 , R 3 , R4, R 5 , R 6 » R 7 . Rg and R9 
represent the same definitions as X 1; X 2 . Y, R l5 R 2 , R 3 , R^, 
R 5 , R 6 , R 7 , R 8 and R^ in <1>, respectively, 

a salt thereof, or a hydrate of the foregoing; _ 



55 



60 



65 



<3> a compound according to <1> or <2>, a salt of the 
compound, or a hydrate of the foregoing, wherein Y repre- 
sents an oxygen atom; 

<4> a compound according to any of <1> to <3>, a salt of 
the compound, or a hydrate of the foregoing, wherein one of 
X l and X 2 represents a group represented by the formula 
_CH= and the other represent a nitrogen atom; 

<5> a compound according to any of <1> to <3>, a salt of 
the compound, or a hydrate of the foregoing, wherein both 
X l and X 2 represent a group represented by the formula 
— CH=; 

<6> a compound according to any of < 1 > to <5>, a salt of 
the compound, or a hydrate of the foregoing, wherein R 3 , R 4 , 



Ell 
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R 5 , and R 8 each represent a hydrogen atom, and R 7 
represents a hydrogen atom, a halogen atom or an optionally 
substituted alkyl group; 

<7> a compound according to any of <1> to <6>, a salt of 
the compound, or a hydrate of the foregoing, wherein 

R 9 represents a group represented by the formula — NHR 17 
(wherein R 17 represents a alkyl group, a C 3 . 8 cycloalkyl 
group or a Cg_ 10 aryl group); 

<8> a compound according to any of <1> to <7>, a salt of 
the compound, or a hydrate of the foregoing, wherein R 3 , R 4 , 
R 5 , R 6 , R 7 and R 8 each represent a hydrogen atom; <9> a 
compound according to any of <1> to <8>, a salt of the 
compound, or a hydrate of the foregoing, wherein R 2 
represents a hydrogen atom; 

<10> a compound according to any of <1> to <9>, a salt of 
the compound, or a hydrate of the foregoing, wherein R^, 
represents a group represented by the formula — NH(CH 3 ); 

<1 1 > a compound according to any of <1 > to <1 0>, a salt of 
the compound, or a hydrate of the foregoing, wherein R Y 
represents a further optionally substituted group represented 
by the formula: 



<15> a compound according to <12>, a salt of the com- 
pound, or a hydrate of the foregoing, wherein X in the 
formula (IV) represents a group represented by the formu^' 




10 



(wherein R A3 and R X6 each independently represent a hydro- 
gen atom or a group represented by the formula — A ? — 
A 8 — Ag, (wherein A 7 and A 8 each independently represent a 
single bond, an optionally substituted C i _ 6 alkylene group or 
a carbonyl group; and A? represents a hydrogen atom, a C 3 _ 8 
cycloalkyl group, a group represented by the formula 
— NR^R^, or the formula — OR^ 9 (wherein R^ 7 . R^ 8 , and 
R^ 9 each independently represent a hydrogen atom or a 
alkyl group), or a group represented by the formula: 



(wherein b represents 1 or 2; and X represents the same 
definition as X in <1>); 

<12> a compound according to any of <1> to <1 1>, a salt of 
the compound, or a hydrate of the foregoing, wherein R x 35 
represents a group represented by the formula: 



A 



(IV) 



45 



(V) 



55 



-o, 



25 (wherein c represents 1 or 2))); 



<16> a compound according to <15>, a salt of the com- 
pound, or a hydrate of the foregoing, wherein one of R^ and 
R X6 in the formula (VI) represent a hydroxyl group and the 
other represents a hydrogen atom or a Cj.g alkyl group; 

<17> a compound according to <15>, a salt of the com- 
pound, or a hydrate of the foregoing, wherein one of R^ or 
R X6 in the formula (VI) represents a hydrogen atom and the 
other represents a group represented by the formula: 



-O, 



(wherein X represents the same fefinition as X in <1>); 

<13> a compound according to <12>, a salt of the com- 
pound, or a hydrate of the foregoing, wherein X in the 
formula (IV) represents an oxygen atom; 

<14> a compound according to <12>, a salt of the com- 
pound, or a hydrate of the foregoing, wherein X in the 50 
formula (IV) represents a group represented by the formula: 



(wherein c represents 1 or 2); " 

<18> a compound according to any of <1> to <10>, a salt of 
the compound, or a hydrate of tie foregoing, wherein R x 
represents a group represented by the formula: 

(VII) 




RX51 R-X61 



£15 



(wherein R A ^ represents a hydrogen atom or a group repre- 60 
sented by the formula — A 4 — A 5 — A 6 (wherein A 4 and A 5 
each independently represent a single bond, an optionally 
substituted C^g alkylene or a carbonyl group; and A 6 rep- 
resents a hydrogen atom, a C 3 . 8 cycloalkyl group or a group 
represented by the formula — NR^ 4 R^ 5 or the formula 65 
— OR A6 (wherein R^ 4 , R A5 and R^ 6 each independently rep- 
resent a hydrogen atom or a C^g alkyl group))); 



wherein R^ and represent the same definitions as \ £ "L-^ 
and R^ in <15>, respectively; »«J 

<19> a compound according to any of <1> to <10>. a salt of 
the compound, or a hydrate of the foregoing, wherein R 1 is 
a group represented by the formula: 



Yai u 



(VIII) 



Ell 
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(wherein Y A1 and Y A2 each independently represent a group (8) 5-(2-(3-(2-(4-hydroxy-4-memylpiperidin-l -yl)-2-oxoet- 
represented by the formula — A 10 — A n — A 12 (wherein A 10 hyl)ureido)pyridin-4-yloxy>lH-indole-l-carboxylic acid 

represents a single bond or an optionally substituted methylamide, 

alkylene group; A n represents a single bond, an oxygen (9) 5<2<3-((lS)-l^arbamoylethyl)ureido)pyridin-4- 
atom, a carbonyl group, or a sulfonyl group; and A 12 5 yloxy)-l H-indole-1 -carboxylic acid methylamide, 
represents a hydrogen atom, a C 1-e alkyl group, a C^q aryl (10) 5-(2-(3-((lS)-l -carbamoyl -3-methylbutyl)ureido)pyri- 
group, a group represented by the formula — NR^qR^ 13 or din-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, 
the formula — OR <12 (wherein, R^ 10 , R^ n and R^ 12 each (11) 5-(2-(3-carbamoylmethylureido)pyridin-4-yloxy)-lH- 
independently represent a hydrogen atom, a alkyl group indole- 1 -carboxylic acid methylamide, 

or a C 3 . 8 cycloalkyl group), or a group represented by the 10 (12) 5-(2-(3-cyclopropylcarbamoylmethylureido)pyridin-4- 
formula: yloxy)-l H-indole-1 -carboxylic acid methylamide, 

(13) 5-(2-(3-((lS)-l-carbamoyl-2-hydroxyemyl)ureido)py- 
ridin-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, 

(14) 5-(2-(3-((lR)-l -carbamoyl-2-hydroxyethyl)ureido)py- 
ridin-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, 

(1 5) (2S)-2-(3-(4-(l -methylcarbamoyl-1 H-indol-5-yloxy) 
pyridin-2-yl)ureido)-l,5-pentanedicarboxylic acid dia- 
mide, 

(16) (2S)-2-(3-(4-(l-methylcarbamoyl-lH-indol-5-yloxy) 
(wherein e represents 1 or 2; and Z represents an oxygen 20 pyridin-2-yl)ureido)succinamide, 

atom or a group represented by the formula -CR^R^- or 0 7 ) 5-(2-(3-((l S)-l-cyclopropylcarbamoyl-2-hydroxy- 
the formula — NR^— (wherein R^, and R^ each ethyl)ureido)pyndm4-yloxy)-lH- 1 ndole-l -carboxylic 
independently represent a hydrogen atom, a hydroxyl group acid methylamide, 

or a C^ 6 alkyl group)))); 25 ( 18 ) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-pyrrolidm-l- 

ylethyl)ureido)pyridin-4-yloxy )- 1 H-indole- 1 -carboxylic 
<20> a compound according to <19>, a salt of the com- acid methylamide, 

pound, or a hydrate of the foregoing, wherein one of Y A1 and (1 9) 5 _ (2 .(3-((lR)-l -hydroxymethyl-2-oxo-2-pyrrohdin-l - 
Y A2 m the formula (VUl) represents a hydrogen and the ylethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -carboxylic 
other represents a group represented by the formula ac - ( j me thylamide 

-(CH 2 ) 2 -A 1 3--A 14 (wherein A 13 represents a single ™ 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-piperidin-l- 
bond, a carbony group or a sulfonyl group; and A repre- v iethyl)weido)pyridin-4-yloxy)-lH-indole-l-carboxylic 
sents aC,. s alkyl group, a group represented by the formula ^ ms ^ y ] an ^ e 

-NR Ai R (wherein R, 13 and R 4 eaeh independently 5-(2-(3-((lR)Vhyd ro xymethyl-2-oxo-2-piperidin-l- 
represent a hydrogen atom, a C, fi alkyl group or a C, „ v \ t v ., vv . . ,, J . , . . , , - r \ 
cycloalkyl group) or a group represented by the formula 35 ylejy»^^^ 

(22) 5-(2-(3-((l S)-l -hydroxymethyl-2-(4-hydroxypiperidin- 
1 -yl)-2-oxoethyl)ureido)pyridin-4-yloxy)- 1 H-indole-1 - 
carboxylic acid methylamide, 

(23) 5-(2-(3-((l S)-l-hydroxymethyl-2-(morpholin-4-yl)-2- 
oxoethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxy- 
lic acid methylamide, 

(24) 5-(2-(3-(2-cyclopropylcarbamoylethyl)ureido)pyridin- 
(wherein e and Z represent the same definitions as e and Z 4-yloxy)-lH-indole-l -carboxylic acid methylamide, 

in <19>, respectively)); 45 (25) 5-(2-(3-(3-oxo-3-(pyrrolidm-l-yl)propyl)iireido)pyri- 
<21> a compound according to any of <1> to <20>. a salt of din-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, 
the compound, or a hydrate of the foregoing, wherein the ( 26 ) 5-(2-(3-(3-(4-hydroxy-4-methylpipendin-l-yl)-3-oxo- 
compound is a compound selected from a group consisting propyl)ureido)pyridin-4-yloxy)-l H-indole-1 -carboxylic 
0 f acid methylamide, 

(1) Nl-ethyl-5.(2.((methoxylamino)carbonyl)amino-4-py- S ° ( 27 ) . Nl^yl-5-(2<((2-^^e%l)amino)carbonyl) 
rimidyDoxy-lH-l-indolecarboxamide, ammo^-pyndyl^xy-lH-l-indolecarboxamide, 

4-yloxy)-lH-mdole-l -carboxylic acid methylamide, carboxamide -J 

(3) 5<6-(((4-hya^iperidin-l-y^ 55 C N ™ ^ 5 _ (2 _ ((3 _ (dieth yianuno^ropylarmnojcarbo- 
midm-4-yloxy)-lH-mdole-l-carboxylic acid methyla- ny l)aniino-ipyridyI)oxy-lH-l-indolecarboxamide, 

e ' (30) Nl -methyl -5-(2-(((3-(4-hydroxypiperidino)propyI) 

(4) 5-(6-((4-pyrrolidm-l-yl)piperidin-l-yl)carbonylamino) ammo)carbonyl)aniino-4-pyridyl)oxy-lH-l-indolecar- 
pyrirnidin-4-yloxy)-l H-indole-1 -carboxylic acid methy- boxamide 

lamide ' (31) Nl'-methyl-5-(2-(((3-(4-methylpiperazino)propyl)"l Q 1 

(5) 5-(2-(3-((lR)-l-carbamoyI-2-phenylethyl)ureido)pyri- animo)carbonyl)animo-4-pyridyl)oxy-lH-l-indolecar- J C ^— *• 
din-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, boxamide mm ^ 

(6) 5-(2-(3-((lS)-l-carbamoyl-2-phenylethyl)ureido)pyri- (32) 5-(2-(3-(4-oxo-4-(pyrrolia^-l-yl)buryl)iireido)pyridin- 
din-4-yloxy)-l H-indole-1 -carboxylic acid methylamide, 65 4-yloxy)- lH-indole- 1 -carboxylic acid methylamide, 

(7) 5-(2-(3-(2-oxo-2-(pyrrolia^-l-yl)ethyl)ureido)pyridin- (33) 5-(2-(3-(3-(cyclopropylcarbamoyl)propyl)ureido)pyri- 
4-yloxy)-l H-indole-1 -carboxylic acid methylamide, din-4-yloxy)indole-l -carboxylic acid methylamide, 
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(34) 5-(2-(3-(4-(4-hydroxy-4-methylpiperidin-l -yl)-4-ox- 
obutyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid methylamide, 

(35) 5-(2-(3-(3-(diethylcarbamoyI)propyl)ureido)pyridiii-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide, 

(36) 5-(2-(3-(3-(methylcarbamoyl)propyl)ureido)pyridin-4- 
yloxy)-l H-indole- 1 -carboxylic acid methylamide, 

(37) Nl -methyl-5-(2-(pyrrolidin-l -ylcarbonyl)amino-4-py- 
ridyl)oxy-l H-l -indolecarboxamide, 

(38) Nl -methyl-5-(2-(piperidin-l -ylcarbonyl)amino-4-py- 
ridyl)oxy-l H-l -indolecarboxamide, 

(39) Nl -methyl-5-(2-((4-hydroxypiperidino)carbonyl) 
amino-4-pyridyl)oxy- 1 H-l -indolecarboxamide, 

(40) Nl -methyl-5-(2-(4-oxopiperidin- 1 -ylcarbonyl)amino- 
4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(41) 5 -(2-(((4-hydroxy-4-methylpiperidin- 1 -yl )carbonyl) 
amino)pyridin-4-yloxy)-l H-indole- 1 -carboxylic acid 
methylamide. 

(42) N 1 -methyl- 5-(2-((4-( 1 -hydroxy- 1 -methylethy l)piperi- 
dino)carbonyl)amino-4-pyridyl)oxy-l H-l -indolecar- 
boxamide, 

(43) 5-(2-(((4-(3-methylcarbamoylpropyl)piperidin- 1 -yl) 
carbonyl)amino)pyridin-4-yloxy)- 1 H -indole- 1 -carboxy- 
lic acid methylamide, 

(44) 5-(2-(((4-(3-carbamoylpropyl)piperidin-l -yl)carbonyl) 
amino)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic acid 
methylamide. 

(45) 5-(2-((4-((pyrrolidin-l-yl)carbonyl)piperidin-l -yl)car- 
bonylamino)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid methylamide, 

(46) Nl-methyl-5-(2-(((4-(pyrrolidin-l-yl)piperidin-l-yl) 
carbonyl)amino)pyridin-4-yloxy)- 1H-1 -indolecarboxam- 
ide, 

(47) Nl -methyl-5-(2-(((4-(piperidin-l -yl)piperidin-l -yl)car- 
, bonyl)arnino)pyridin-4-yloxy)- 1 H-l -indolecarboxamide, 

(48) Nl -methyl-5-(2-((4-emylpiperazmo)carbonyl)amino- 
mmm 4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 
" ~ (49) Nl-methyl-5-(2-((4-(2-hydroxyethyI)piperazino)carbo- 

, nyl)amino-4-pyridyl)oxy-l H- 1 -indolecarboxamide, 
(50) Nl -methyl-5-(2-((3-methylsulfonylpropylamino)car- 
_ bonyl)arnino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 
*Y ( 5 1 ) N1 -methyl-5-(2-((4-(2-dimethylaminoacetyl)piper- 
/ azino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecar- 

CL. boxamide, 
(52) Nl -methyl-5-(2-((4-cyclohexylpiperazino)carbonyl) 
amino-4-pyridyl )oxy- 1 H- 1 -indolecarboxamide, 

(53 ) N4-(4-( 1 -(methylamino)carbonyl- 1 H-5 -indoly l)oxy-2- 
pyridyl)-4-morpholinecarboxamide J 

(54) Nl -methyl- 5-(2-((l , l-dioxothiomorpholin-4-ylcarbo- 
nyI)amino)pyridin-4-yloxy )- 1 H- 1 -indolecarboxamide, 

(55) 5-(2-(3-((lR)-^hydroxymemyl-2-oxo-2-pyrrolidin-l- 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid ethylamide, 

(56) 5-(2-(3-((lS)-l -hydroxymethyl-2-oxo-2-pyrrolidin-l- 
ylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -carboxylic 
acid ethylamide, 

(57) 5-(2-(3-((3R)-l-hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid ethylamide, 

(58) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid ethylamide, 

(59) 5-(2-(3-(2-(4-hydroxy-4-methylpiperidin-l -yl)-2-oxo- 
ethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid ethylamide, 

(60) Nl -ethyl-5-(2-((((l-me%l-4-piperidyl)memyI)amino) 
carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide, 
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(61) Nl-emyl-5-(2-(((2-diethylamino)ethyl)amino)carbo- 
nyl)amino-4-pyridyl)oxy- 1 H-l -indolecarboxamide, 

(62) Nl -emyl-5-(2-(((2-(morpholin-4-yl)emyl)amino)car- 
bonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(63) Nl -ethyl-5-(2-(((2-(4-hya>oxypiperidmo)emyl)amino) 
carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide, 

(64) Nl -methyl -5-(2-(((2-(4-hydroxypiperidino)ethyl) 
amino)carbonyl)amino-4-pyridyl)oxy- 1 H-l -indolecar- 
boxamide, 

(65) Nl -emyl-5-(2-((3-(diemylamino)propylamino)carbo- 
nyl)amino-4-pyridyl)oxy- 1 H-l -indolecarboxamide, 

(66) Nl -emyl-5-(2-(((3-(moi^holin-4-yl)propyl)amino)car- 
bonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide, ^ 

(67) Nl-ethyl-5-(2-(((3-(4-memylpiperazmo)propyl)arnino)T C y L% 
carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide^ 

(68) Nl-cyclopropyl-5-(2-(((4-(pyrrolidin- 1 -yl)piperidin-l - 
yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecar- 
boxamide, 

(69) 5-(2-(3-((lR)-l-hydroxymethyl-2-oxo-2-pyrrolidin-l- 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid cyclopropylamide, 

(70) 5-(2-(3-((l S)- 1 -hydroxymethyl-2-oxo-2-pyrrolidin-l - 
ylethyl)ureido)pyridin-4 -yloxy)- 1 H-indole- 1 -carboxylic 
acid cyclopropylamide, 

(71 ) 5-(2-(3-(2-oxo-2-(pyrrohdin-l-yl)ethyl)ureido)pyridin- 
4-yloxy)- 1 H-indole- 1 -carboxylic acid cyclopropylamide, 

(72 ) 5 -(2-(3 -(3 -oxo-3 -(pyrrolidin- 1 -yl )propyl)ureido)pyri - 
din-4-yloxy)-l H-indole- 1 -carboxylic acid cyclopropyla- 
mide, 

(73) 5-(2-(3-((lR)-l -hydroxymethyl-2-oxo-2-piperidin-l- 
y lethyl)ureido)pyridin-4 -yloxy)- 1 H-indole- 1 -carboxylic 
acid cyclopropylamide, 

(74) 5-(2-(3-((l S)-l -hydroxymethyl-2-oxo-2-piperidin-l - 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid cyclopropylamide, 

(75) Nl -phenyl-5-(2-(((3-(methylamino)propyI)amino)car- 
bonyl)arnino-4-pyridyl)oxy-l H- 1 -indolecarboxamide, 

(76) Nl -phenyl-5-(2-(((3-(4-methylpiperazino)propyl) 
amino )carbonyl)amino-4-pyridyi)oxy-l H-l -indolecar- 
boxamide, 

(77) Nl -ethyl-5-(2-(((4-(pyrrolidin- 1 -yJ)piperidin-l -yl)car- 
bonyl)amino)pyridin-4-yloxy)- 1 H-l -indolecarboxamide, 

(78) 5-(2-(((4-hydroxy-4-methylpiperidin-l -yl)carbonyl) 
amino)pyridin-4-yloxy)-l H-indole- 1 -carboxylic acid 
ethylamide, 

(79) Nl -ethyl-5-(2-((4-hydroxypiperidin-l -yl)carbonyl) 
amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(80) Nl -ethyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4-py- 
ridyl)oxy- 1 H-l -indolecarboxamide, 

(81 ) Nl -ethyl-5 -((2 -((pyrrolidin- 1 -ylcarbonyl)amino)-4-py- 
ridyl)oxy)- 1 H- 1 -indolecarboxamide, 

(82) N4-(4-((l -(ethylamino)carbonyl-l H-5-indolyl)oxy)-2- 
pyridyl)-4-morpholinecarboxamide, 

(83) Nl -ethyl- 5-(2-(( 1 , 1 -dioxothiomorpholin-4-ylcarbonyl) 
arnino)pyridin-4-yloxy)- 1 H-l -indolecarboxamide, 

(84) Nl-emyl-5-(2-((methoxylamino)carbonyl)amino-4-py- 
ridyl)oxy-lH-l -indolecarboxamide, 

(85) N 1 -cyclopropy 1 -5-(2-((4-hydroxy piperidino)carbonyl ) 
amino-4-pyridyI )oxy- 1 H- 1 -indolecarboxamide, 

(86) N 1 -cy clopropyl -5 -(2-(((4-hydroxy-4-methylpiperidin- 
1 -yl)carbonyl)amino)pyridin-4-yloxy)-l H- 1 -indolecar- 
box-amide, 

(87) N4-(4-(l-(cyclopropylamino)carbonyl-lH-5-indolyl) 
oxy-2-pyridyl)-4-morpholinecarboxamide, 

(88) Nl-cyclopropyl-5-(2-((pyrrolidin-l-ylcarbonyl) 
arnino)-4-pyridyl)oxy-l H- 1 -indolecarboxamide, 
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(89) Nl -cyclopropyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(90) N4-(4-(l -(cyclopentylamino)carbonyl- 1 H-5-indolyl) 
oxy-2-pyridyl)-4-morpholinecarboxamide, 

(91 ) 5-(2-(((4-hydroxypiperidin-l-yl)carbonyl)ainiiio)pyri- 
din-4-yloxy)-lH-indole-l-carboxylic acid cyclopentyla- 
mide, 

(92) Nl -cyclopentyl-5-(2-((4-(pyrrolidin-l -yl)piperidin-l - 
ylcarbonyl)amino)pyridin-4-yloxy)- 1 H-l -indolecarboxa- 
mide, 

(93) Nl -(3-memylbutyl)-5-(2-(((4-(pyrrolidin-l -yl)piperi- 
din- 1 -yl)caibonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indole- 
carboxamide, 

(94) Nl -(3-methylbutyl)-5-(2-((4-(hydroxypiperidino)car- 
bonyl)amino-4-pyridyl)oxy- 1 H- 1 -mdolecarboxamide, 

(95) N4-(4-( 1 -((3-methylbutyl)ariiino)carbonyl-l H-5-in- 
dolyl)oxy-2-pyridyl)-4-morpholinecarboxamide, 

(96) Nl -(1 -ethylpropyl)-5-(2-(((4-(pyrrolidin-l -yl)piperi- 
din- 1 -yl)carbonyl)ammo)pyridin-4-yloxy)- 1 H-l -indole- 
carboxamide, 

(97) Nl-(1 -ethylpropyl)-5-(2-((4-hydroxypiperidino)carbo- 
nyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide, 

(98) N4-(4-(l-((l-emylpropyl)annno)carbonyl-lH-5-in- 
dblyl)oxy-2-pyridyl)-4-morpholinecarboxamide, 

(99) N4-(4-(l-((l-pentyl)amino)carbonyl-lH-5-indolyl) 
oxy-2-pyridyl)-4-morpholinecarboxamide, 

(100) Nl -(1 -pentyl>5-(2-(((4-hydroxypiperidin-l -yl)carbo- 
nyl)amino)pyridia-4-yloxy)- 1 H- 1 -indolecarboxamide, 

(101 ) Nl -(1 -pentyl)-5-(2-((4-(pyrrolidin-l -yl)piperidin-l - 
ylcarbonyl)amino)pyridin-4-yloxy)- 1 H-l -indolecarboxa- 
mide, 

(102) Nl-memyl-3-chloro-5-(2-(((3-(o^emylarnino)propyl) 
aniino)carbonyl)amino-4-pyridyl)oxy-l H-l -indolecar- 
boxamide, 

(103) Nl-memyl-3-cWoro-5-(2-((4-tetrahydro-lH-l-pyrro- 
lylpiperidino)carbonyl)amino-4-pyridyl)oxy-l H-l -in- 
dolecarboxamide, 

( 1 04) Nl -methyl-3-chloro-5-(2-((4-hydroxypiperidino)car- 
bonyl)amino-4-pyridyl)oxy- 1 H - 1 -indolecarboxamide, 

(105) Nl-methyl-3-chloro-5-(2-(((3-(4-hydroxypiperidino) 
propyl )amino)cart>onyl)amino-4-pyridyl)oxy- 1 H- 1 -in- 
dolecarboxami de, 

(106) Nl -methyl-3-chloro-5-(2-((4-(2-hydroxyethyl)piper- 
azino)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecar- 
boxamide, 

( 1 07) N4 -(4-(3 -chloro- 1 -(me%lamino)carbonyl- 1 H-5-in- 
dolyl)oxy-2-pyridyl)-4-morpholinecarboxamide, 

( 1 08) Nl -methyl-3-chloro-5-(2-((4-ethylpiperazino)carbo- 
nyl)amino-4-pyridyl)oxy-lH-l -indolecarboxamide, 

(109) Nl -ethyl-3-chloro-5-(2-((4-hydroxypiperidino)carbo- 
nyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(110) Nl-ethyl-3-chloro-5-(2-(((3-(4-hydroxypiperidino) 
propyl)amino)carbonyl)arnino-4-pyridyl)oxy-l H- 1 -in- 
dolecarboxami de, 

(111) Nl -e%l-3^hloro-5-(2-(((3-(d^emylamino)propyl) 
amino)carbonyl)amino-4-pyridyl)oxy-l H-l -indolecar- 
boxamide, 

(112) Nl ,3-dimethyl-5-(2-((4-hydroxypiperidino)carbonyl) 
amino-4-pyridyl )oxy- 1 H- 1 -indolecarboxamide, 

(113) Nl,3-dimethyl-5-(2-((4-tetrahydro-lH-l-pyrrolylpip- 
eridino)carborjyl)arnino-4-pyridyl)oxy- 1 H- 1 -indolecar- 
boxamide, 

(114) Nl -cylopropyI-5-(2-((4-hydroxypiperidmo)carbonyl) 
amino-4-pyridyl)oxy-3-methyl-l H-l -indolecarboxamide, 
and 
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(115) Nl -cylopropyl-5-(2-((4-(2-hydroxyethyl)piperazino) J 

carbony l)amino-4-pyridyl)oxy-3 -methyl- 1 H- 1 -indolecar- J 

boxamide; m^mb 

<22> a compound according to any of <1> to <20>, a salt of 
the compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consisting 
of 

( 1 ) 5-(2-(((4-hydroxy-4-methylpiperidin- 1 -yl)carbonyI) 
arnino)pyridin-4-yloxy)- 1 H-indole-1 -carboxylic acid 
methylamide, 

(2) Nl-methyl-5-(2-((4-hydboxypiperidmo)carbonyl)anuno- 
4-pyridyl)oxy- 1 H- 1 -indolecarboxamide, 

(3) Nl -methyl-5-(2-(((4-(pyrrolidin-l -yl)piperidin-l -yl)car- 
15 bonyl)aniino)pyridin-4-yloxy)-l H-l -indolecarboxamide, 

(4) N 1 -methyl-5-(2-(((4-(piperidin- 1 -yl)piperidin- 1 -yl)car- 
bonyl)aniino)pyridin-4-yloxy)-l H-l -indolecarboxya- 
mide, and 

(5) N4-(4-( 1 -(memylamino)carbonyl- lH-5-indolyl)oxy-2- 
20 pyridyl)-4-morpholinecarboxamide: ^ 

<23> a pharmaceutical composition comprising a compounD^' - 
according to any of <1> to <22> and a pharmaceutical 
adjuvant; 

25 <24> a prophylactic or therapeutic agent for a disease for 
which angiogenesis inhibition is effective, comprising as an 
active ingredient, a compound according to any of <1> to 
<22>, a salt thereof, or a hydrate of the foregoing; 

<25> an angiogenesis inhibitor comprising as an active 
ingredient, a compound according to any of <1> to <22>, a 
salt thereof, or a hydrate of the foregoing; 

<26> an antitumor agent comprising as an active ingredient, 
a compound according to any of <1 > to <22>, a salt thereof, 
35 or a hydrate of the foregoing; 

<27> an antitumor agent according to <26>, wherein the 
tumor is a pancreatic cancer, a gastric cancer, a colon cancer, 
a breast cancer, a prostate cancer, a lung cancer, a renal 
cancer, a brain tumor, a blood cancer or an ovarian cancer; 

40 ' ' 

<28> a therapeutic agent for hemangioma comprising as an 
active ingredient, a compound according to any of <1> to 
<22>, a salt thereof, or a hydrate of the foregoing; 

<29> a cancer metastasis inhibitor comprising as an active 
ingredient, a compound according to any of <1> to <22>, a 
salt thereof, or a hydrate of the foregoing; 

<30> a therapeutic agent for retinal neovascularization or 
diabetic retinopathy comprising as an active ingredient, a 
compound according to any of <1> to <22>. a salt thereof, 
or a hydrate of the foregoing; 

<31> a therapeutic agent for an inflammatory disease com- 
prising as an active ingredient, a compound according to any 
of <1> to <22>, a salt thereof, or a hydrate of the foregoing; 

<32> a therapeutic agent for an inflammatory disease 
according to <31>, wherein the inflammatory disease is 
deformant arthritis, rheumatoid arthritis, psoriasis or 
delayed hypersensitivity reaction; 

<33> a therapeutic agent for atherosclerosis comprising as 
an active ingredient, a compound according to any of <1> to 
<22>, a salt thereof, or a hydrate of the foregoing; 

<34> an angiogenesis inhibition-based antitumor agent 
65 comprising as an active ingredient, a compound according to 
any of <1> to <22>, a salt thereof, or a hydrate of the 
foregoing; 
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<35> a prophylactic or therapeutic method for a disease for 2-propenyl group, 1 -butenyl group, 2-butenyl group, 3-bute- 

which angiogenesis inhibition is effective, comprising nyl group and 2-methyl- 1-propenyl group, 

administering to a patient, a pharmacologically effective The term "C 3 _ 6 alkenyl group" as described in the sped- . 

dose of a compound according to any of <1> to <22>, a salt fication represents a linear or branched alkenyl of 3 to 6 

thereof, or a hydrate of the foregoing; 5 carbon atoms which may contain 1 to 2 double bonds. As 

specific examples there may be mentioned 1-propenyl 

<36> use of a compound according to any of <1> to <22>, group, 2-propenyl group, 1 -butenyl group, 2-butenyl group, 

a salt thereof, or a hydrate of the foregoing for the manu- 3-butenyl group, 2 -methyl- 1-propenyl group, pentenyl 

facture of a prophylactic or therapeutic agent for a disease group, hexenyl group, hexandienyl group or the like, and 

for whi ch angiogenesis inhibition is effective. io preferably 1-propenyl group, 2-propenyl group, 1 -butenyl 



The meanings of the terms, symbols or the like used in the group, 2-butenyl group, 3-butenyl group and 2-methyl- 1- 

specification are described and the present invention is propenyl group. 

described in detail below. The term "C 2 . 6 alkynyl group" as described in the speci- 

It should be noted that, although the structural formula of fication reprosents a linear or branched all^nyl group of 2 to 

a compoundmay indicate a certainisomer for convenience's 15 6 carbon atoms , wh * ch c ° ntam 1 t0 2 J^ bc f ds ' As 

sake in this specification, the present invention include all *P ecific ^P 1 ^ < here ^ be mentioned eftynyl ^oup, 

geometrical isomers generated in the structures of com- I P^pynyl group 2-propynyl group, 1-butynyl group, 2-bu- 

pounds, isomers such as optical isomers based on asymmet- W f>up 3-butynyl group , pentynyl ^oup hexyny 

ric carbon atom stereoisomers and tautomers. and a mixture 8™* ^diyny group or fte like, and preferably ethyny 

of isomers, which are not limited to the descriptions of 20 ™ 1-propynyl group 2-propynyl group, 1-butynyl 

formulas for convenience's sake, either of isomers or mix- f-butynyl group and 3-butynyl group, 

« • i j j n_ * u *• n The term fi alkynyl group as described in the speci- 

tures may be mcluded. Therefore, although optically active _ " * v u u j « i 

■\ , j v • ♦ ♦ i,^ fication represents a lmear or branched alkynyl group of 3 to 

compounds and racemic compounds may be existent when _ , y . . , i , i i A L7i_ j* 

they have asymmetric carbon atoms in a molecule, they are 6 carbo » ^oms which may contam 1 to 2 triple bonds. As 

not particularly limited in the present invention and any 25 s P ec,fi <; exam P le f ^ may be mentioned 1-propynyl 

cases are included. In addition, although a variety of crystal f™P' 2-propynyl group, 1-butynyl group 2-butynyl group, 

moronism are existent, these are not limited similarly. Spe- 3 ^ 8*"*' foup hexyny group, hexandiy- 

cifically, any of a single crystal form or mixtures may be f 1 P™*, or the P referab *y J™ 1 * 1 

included, in addition^ anhydrates or hydrates may be *tT7 group, 1-butynyl group, 2-butynyl group and 

included 30 3 ' huX y R y ] &° U V' 

The term "C 3 8 cycloalkyl group" as described in the 

In addition, compounds according to the present invention spec i fication represents a cyclic aliphatic hydrocarbon group 

also include compounds which still indicate a desired activ- of 3 t0 8 carbon atoms, and as specific examples there may 

ity after they are subjected to metabolism such as oxidation, bfi mentioned cyc i 0 p r opyl group, cyclobutyl group, cyclo- 

reduction, hydrolysis and conjugation in an organism, and 35 penty , cyclohexyl group, cycloheptyl group, cyclooc- 

the present invention also include compounds which pro- , or ±e ^ md preferably C yclopropyl group, 

duce the compounds according to the present invention after cyclobutyl &oap and cyclopentyl group, 

they are subjected to metabolism such as oxidation, reduc- ^ tenn ^ alkylene group" as described in the 

tion and hydrolysis. specification represents a divalent group derived by further 

The term "Cj_ 6 alkyl group" as described in the specif]- 40 removing a hydrogen atom from the aforementioned defi- 

cation represents a linear or branched alkyl group of 1 to 6 nition of "C x . 6 alkyl group." As specific examples there may 

carbon atoms, which is a monovalent group derived by be mentioned methylene group, ethylene group, methyleth- 

removing a hydrogen atom from an aliphatic hydrocarbon of ylene group, propylene group, ethylethylene group, 1.1- 

1 to 6 carbon atoms. As specific examples there may be dimethylethylene group, 1,2-dimethyl ethylene group, tet- 

mentioned methyl group, ethyl group, n-propyl group, i-pro- 45 ramethylene group, pentamethylene group, hexamethylene 

pyl group, n-butyl group, i -butyl group, sec-butyl group, or me like, and preferably methylene group and 

t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl ethylene group. 

group, neopentyl group, 1 -methylbutyl group, 2-methylbu- The term "C U6 alkoxy group" as described in the speci- 

tyl group, 1,1-dimethylpropyl group, 1,2-dimethylpropyl fication represents an oxy group bonded with the aforemen- 

group, n-hexyl group, i-hexyl group, 1 -methylpentyl group, 50 tioned definition of "C^ alkyl group." As specific examples 

2-methylpentyl group, 3-methylpentyl group, 1,1 -dimethyl- there be mentioned methoxy group, ethoxy group, 

butyl group, 1 , 2 -di methylbutyl group, 2.2-dimethylbutyl n-propoxy group, i-propoxy group, n-butoxy group, i-bu- 

group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl group, toxy grouP) S ec-butoxy group, t-butoxy group, n-pentyloxy 

3,3-dimethylbutyl group, 1-ethylbutyl group, 2-ethylbutyl group, i-pentyloxy group, sec-pentyloxy group, neopenty- 

group, 1,1,2-trimethylpropyl group, 1,2,2-trimethylpropyl 55 loxy group, 1-methylbutoxy group, 2-methylbutoxy group, 

group, 1 -ethyl- 1 -methylpropyl group, l-ethyl-2-methylpro- 1,1-dimethylpropoxy group, 1 ,2-dimethylpropoxy group, 

pyl group or the like, and preferably methyl group, ethyl n-hexyloxy group, i-hexyloxy group, 1 -methylpentyloxy 

group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, 2-menthylpentyloxy group, 3 -methylpentyloxy 

group, sec-butyl group and t-butyl group. group, Ll-dimethylbutoxy group, 1,2-dimethylbutoxy 

The term "C 2 . 6 alkenyl group" as described in the sped- 60 group, 2.2-dimethylbutoxy group, 1,3-dimethylbutoxy 

fication represents a linear or branched alkenyl group of 2 to group, 2,3-dimethylbutoxy group, 3,3-dimethylbutoxy 

6 carbon atoms which may contain 1 to 2 double bonds. As group, 1 -ethylbutoxy group, 2-ethylbutoxy group, 1,1,2- 

specific examples there may be mentioned ethenyl group, trimethylpropoxy group, 1 ,2,2-trimethylpropoxy group, 

1- propenyl group, 2-propenyl group, 1 -butenyl group, 1 -ethyl-1 -methylpropoxy group, l-ethyl-2-methylpropoxy 

2- butenyl group, 3-butenyl group, 2-methyl-l -propenyl 65 group or the like, and preferably methoxy group, ethoxy 
group, pentenyl group, hexenyl group, hexandienyl group or group, n-propoxy group, i-propoxy group, n-butoxy group, 
the like, and preferably ethenyl group, 1-propenyl group, i-butoxy group, sec-butoxy group, and t-butoxy group. 
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The term "C^ alkylthio group" as described in the 
specification represents a thio group bonded with the afore- 
mentioned definition of "Cj.g alkyl group." As specific 
examples there may be mentioned methylthio group, eth- 
ylthio group, n-propylthio group, i-propylthio group, n-buth- 5 
ylthio group, i-buthylthio group, sec-buthylthio group, 
t-buthylthio group, n-pentylthio group, i-pentylthio group, 
sec-penthylthio group, neopentylthio group, 1-methylbu- 
tylthio group, 2-methylbutylthio group, 1.1-dimethylpropy- 
lthio group, 1 ,2-dimethylpropylthio group, n-hexylthio 10 
group, i-hexylthio group. 1 -methylpentylthio group, 2-me- 
thylpentylthio group, 3 -methylpentylthio group. 1 , 1 -dimeth- 
ylbutylthio group, 1,2-dimethylbutylthio group, 2,2-dimeth- 
ylbutylthio group, 1 ,3-dimethylbutylthio group, 2.3- 
dimethylbutylthio group, 3,3-dimemylbutylthio group, is 

1- ethylbutylthio group, 2-ethylbutylthio group, 1,1,2-trim- 
ethylpropylthio group, 1 ,2.2-trimethylpropylthio group, 
1 -ethyl- 1 -methylpropylthio group, 1 -ethyl-2-methylpropy- 
Ithio group or the like, and preferably methylthio group, 
ethylthio group, n-propylthio group, i-propylthio group, 20 
n-butylthio group, i-butylthio group, sec-butylthio group 
and t-buty lthio group. 

The term "C 6 _ 10 aryl group" as described in the specifi- 
cation represents an aromatic hydrocarbon ring group of 6 to 
10 carbon atoms. As specific examples there may be men- 25 
tioned phenyl group, 1-naphtyl group, 2-naphtyl group, 
indenyl group, azulenyl group, heptalenyl group or the like, 
and preferably phenyl group, 1-naphthyl group and 2-naph- 
tyl group. 

The term "C^q aryloxy group" as described in the 30 
specification represents an oxy group bonded with the 
aforementioned definition of "C 6 . 10 aryl group." As specific 
examples there may be mentioned phenoxy group, 1 -naph- 
thyloxy group, 2-naphthyloxy group, indenyloxy group, 
azulenyloxy group, heptalenyl oxy group or the like, and 35 
preferably phenoxy group, 1 -naphthyloxy group and 

2- naphthyloxy group. 

The term halogen atom" as described in the specification 
represents fluorine atom, chlorine atom, bromine atom or 
iodine atom, and preferably fluorine atom, chlorine atom and 
bromine atom. 

The term "heteroatom" as described in the specification 
represents nitrogen atom, sulfur atom, or oxygen atom. 

The term "5- to 1 0-membered aromatic heterocycle" as 45 
described in the specification represents an aromatic ring in 
which the number of atoms forming the ring is 5 to 1 0. and 
1 to a plurality of heteroatoms are contained in the atoms 
forming the ring. Specific examples are pyrrole ring, pyri- 
dine ring, pyridazine ring, pyrimidine ring, pyrazine ring, 50 
pyrazole ring, imidazole ring, triazole ring, tetrazole ring, 
indole ring, isoindole ring, indazole ring, quinoline ring, 
isoquinoline ring, cinnoline ring, quinazoline ring, quinoxa- 
line ring, naphthyridine ring, phthalazine ring, carbazole 
ring, purine ring, furan ring, thiophene ring, benzimidazole 55 
ring, imidazopyridine ring, imidazotriazine ring, pyrrolopy- 
ridine ring, pyrrol opyrimidine ring, pyridopyrimidine ring, 
oxazole ring, isooxazole ring, thiazole ring, isothiazole ring, 
phenoxazine ring, phenothiazine ring, furopyrrole ring, imi- 
dazothiazole ring, benzoxazole ring, benzthiazole ring, pyra- 60 
zoloxazole ring, pyridoxazine ring, benzofuran ring, ben- 
zothiophene ring or the like. 

The term "5- to 10-membered heteroaryl group" as 
described in the specification represents a monovalent group 
derived by removing a hydrogen atom from the aforemen- 65 
tioned definition of "5- to 10-membered aromatic hetero- 
cycle." 



The term "3- to 10-membered heterocycle" as described 
in the specification represents, 

(1) a monocyclic or bicyclic non-aromatic ring 

(2) having 3 to 10 atoms in the ring, 

(3) containing 1 to 2 hetero atoms among the atoms of the 
ring, 

(4) optionally including 1 to 2 double bonds in the ring, and 

(5) optionally including 1 to 3 carbonyl groups in the ring. 
Specific examples are aziridine ring, azetidine ring, pyr- 
rolidine ring, piperidine ring, homopiperidine ring, pipera- 
zine ring, homopiperazine ring, morpholine ring, thiomor- 
pholine ring, pyridone ring, phthalimide ring, succmimide^ 
ring or the like, and preferably azetidine ring, pyrrolidine 
ring, piperidine ring, piperazine ring, morpholine ring and 
thiomorpholine ring. 

The term "3- to 10-membered heterocyclic group" as 
described in the specification represents a monovalent group 
derived by removing a hydrogen atom from the aforemen- 
tioned definition of "3- to 10-membered heterocycle." 

The term "optionally substituted" as described in the 
specification is equivalent in the meaning as in "which may 
have 1 or a plurality of substitutes by arbitrarily combining 
them at substitutable positions". As specific examples of 
such substituents there may be mentioned the following: 

(1) a halogen atom, 

(2) a hydroxyl group, 

(3) a thiol group, 

(4) a nitro group, 

(5) a cyano group, 

(6) an azido group, 

(7) a formyl group, 

(8) a carboxyl group, 

(9) an amino group, or 

(10) a group represented by the formula — T 1 — T 2 — T }( 
wherein T 1 represents a single bond or a C^ 6 alkylene group; 
T 2 represents a single bond, a C us alkylene group, an 
oxygen atom, an sulfur atom, a sulfinyl group, a suifonyl 
group, a carbonyl group, or a group represented by the 
formula — O — CO — . the formula — CO— O — , the formula 
— NR 71 — the formula — CO — NR 71 — , the formula 

-NR ri — CO—, the formula — S0 2 — NR 71 — or the for- 
mula — NR 71 — SO z — ; T 3 each independently represents a 
hydrogen atom, a C^ alkyl group, a C 2 . 6 alkenyl group, a 
C 2 . 6 alkynyl group, a C 3 . 8 cycloalkyl group, a C 6 . 10 aryl 
group, a 5- to 10-membered heteroaryl group, a 3- to 
1 0-membered heterocyclic group or a group represented by 
the formula —NCR 72 ) (R 73 ); R n , R 72 , or R 73 each inde- 
pendently represent a hydrogen atom or a C^ 6 alkyl group; 
wherein a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 
alkynyl group, a C 3 . 8 cycloalkyl group, a C 6 _ 10 aryl group, a 
5- to 10-membered heteroaryl group and a 3- to 10-mem- 
bered heterocyclic group in T 3 may each independently have 
1 to 3 groups selected from a group of the below-mentioned 
substituent group; 

<Substituent Group> 

a halogen atom, a hydroxyl group, a thiol group, a nitro 
group, a cyano group, a C 1 . 6 alkyl group, a C 3 . 8 cycloalkyl 
group, a C 2 _ 6 alkenyl group, a C 2 . 6 alkynyl group, a C^o 
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aryl group, a 5- to 10-membered heteroaryl group, a 3- to 
10-membered heterocyclic group, a C 2 . 6 alkoxy group and a 
C u6 alkylthio group. 

The term "leaving group" as described in the specification 
may be any group commonly known as a leaving group in 
organic synthesis, with no special restrictions, and as spe- 
cific examples there may be mentioned a halogen atom such 
as a chlorine atom, a bromine atom, an iodine atom; a nitro 
group; an alkylthio group such as a methylthio group, an 
ethylthio group and a propylthio group; an arylthio group 
such as a phenylthio group, a toluylthio group and a 2-py- 
ridylthio group; an alkylsulfonyloxy group such as a meth- 
anesulfonyloxy group, a trifluoromethanesulfonyloxy 
group, an ethanesulfonyloxy group, a propanesulfonyloxy; 
an arylsulfonyloxy group such as a benzenesulfonyloxy 
group, a p-toluenesulfonyloxy group: an alkanoyloxy group 
such as an acetoxy group and a trifluoroacetoxy group; an 
alkoxy group such as a methoxy group, an ethoxy group and 
a propoxy group; an a Iky 1 amino group such as a methy- 
lamino group, an ethylamino group, a propylamine) group 
and a butylamino group; a dialkylamino group such as a 
o^emylamino group, a diemylamino group, a dipropy- 
lamino group, a methylethylamino group, an ethylpropy- 
lamino group and a methylpropylamino group; a substituted 
phosphoryloxy group such as diphenoxyphosphoryloxy 
group or the like, and preferably a halogen atom such as a 
chlorine atom, a bromine atom and an iodine atom, a 
trifluoromethanesulfonyl group or the like. 

As a "salt" described in the specification, there may be 
mentioned, for example, a salt with inorganic acid, a salt 30 
with organic acid, a salt with inorganic base, a salt with 
organic base, a salt with acidic or basic amino acid or the 
like, preferably a pharmacologically acceptable salt. A slat is 
formed in an appropriate ratio of 0.1 to 5 molecules of acid 
or base to one molecule of the compound. 35 

As preferable examples of a salt with inorganic acid, there 
may be mentioned, for example, a salt with hydrochloric 
acid, hydrobromic acid, sulfuric acid, nitric acid phosphoric 
acid, or the like, and as preferable examples of a salt with 
organic acid, there may be mentioned, for example, a salt 40 
with acetic acid, succinic acid, fumaric acid, maleic acid, 
tartaric acid, citric acid, lactic acid, stearic acid, benzoic 
acid, methanesulfonic acid, p-toluenesulfonic acid or the 
like.' 

As preferable examples of a salt with inorganic base, there 45 
may be mentioned, for example, an alkali metal salt such as 
a sodium salt and a potassium salt, an alkali earth metal salt 
such as a calcium salt and a magnesium salt, an aluminum 
salt, an ammonium salt or the like. As preferable examples 
of a salt with organic base, there may be mentioned, for 50 
example, a salt with memylamine, diethanolamine, meglu- 
mine, N.hT-dibenzylemylenediamine or the like. 

As preferable examples of a salt with acidic amino acid, 
there may be mentioned, for example, a salt with aspartic 
acid, glutamic acid or the like, and as preferable examples of 55 
a salt with basic amino acid, there may be mentioned, for 
example, a salt with arginine, lysine, ornithine or the like. 

As a "adjuvant" described in the specification, there may 
be mentioned, for example, a excipient, a binder, a disinte- 
grator, a lubricant, a coloring agent, a corrective coating, a 
stabilizer, a emulsifier, a absorbefacient, a surfactant, a pH 
adjuster, a preservative, an antioxidant or the like. 



EMBODIMENT 

Production methods for the compounds of the invention 
will now be described. Various methods may be considered 
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for production of compounds of the invention represented by 
the general formulas (I) and (II) with synthesis carried out by 
ordinary organic synthesis means, and the following are 
representative examples of methods for their production. 

[General Synthesis Method] 



[Production Method 1 ] 

A typical production method of the compound represented 
by the formula (la) 



AAA 




(la) 



R]02 



wherein, R ]01 , R 102 may represent the same definitions as 
the formula R 12fl , R 12if (Ri 2a R l2b represent the same 
definitions as the aforementioned definition), respectively; 
or R 101 and R ]02 form a ring, and the formula — NR t 01 R 102 
may represent the same definition as the formula 



-o 



(wherein Tl represents the same definition as the aforemen- 
tioned definition); other symbols represent the same defini- 
tions as the aforementioned definitions. 



[Production Method 1-A] 

Atypical production method of the compound (le), which 
is the compounds represented by the formula (la), wherein 
Y represents an oxygen atom, a sulfur atom or a group 
represented by the formula — NR^ — (R r rep resents a hydro- 
gen atom or a C u6 alkyl group) 



60 



R 2 > 
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[Step 1A-1] 



R 3 



la 
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R102 R2 

le 



wherein, Yj represents an oxygen atom, a sulfur atom or a 
group represented by the formula — NR^— (R r represents a 
hydrogen atom or a C U6 alkyl group); Lj represents a 
leaving group; other symbols represent the same definitions 
as the aforementioned definition. 

<Step 1A-1> 

This is a step for obtaining a compound (lc) by condens- 
ing pyrimidine or a pyrimidine derivative (la) having a 
leaving group (LJ at the 4-position with an indole derivative 
(lb). As a reaction solvent, N-methylpyrroIidone, N,N- 
dimethylformamide, dimethyl sulfoxide, 2-ethoxyethanol, 
chlorobenzene or the like can be used. A base or an acid may 
be added thereto, specifically, an organic base such as 
diisopropylethylamine, an inorganic base such as potassium 
carbonate, cesium carbonate and sodium hydroxide and an 
acid such as pyridine hydrochloride and hydrochloric acid 
can be used. The reaction can be performed at a temperature 
ranging from room temperature to reflux temperature for a 
reaction time ranging from 10 minutes to 30 hours. In 
addition, a compound where a halogen atom which is not as 
a leaving group is bonded on pyrimidine or pyridine ring 
may be used as a starting material, and the halogen atom can 
be reduced by the catalytic reduction method or the like after 
this step. 
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<Step lA-2> 

This is a step for obtaining a compound (Id) by carboxya- 
midating the 1 -position of a indole derivative (lc). As a 
reagent, a carbamate derivative, an isocyanate derivative, a 

5 halogenated carbamoyl derivative or the like can be used. As 
a reaction solvent, chloroform, toluene, N-methylpyrroli- 
done, N,N-dimethylforrnamide, dimethyl sulfoxide, chlo- 
robenzene can be used. A base may be added thereto, 
specifically, an organic base such as pyridine, triethylamine 

10 and dusopropylethylamine, an inorganic base such as potas- 
sium carbonate, cesium carbonate and sodium hydride can 
be used, for example. The reaction can be performed for a 
time of 10 minutes to 30 hours at a temperature of 0° C. to 
reflux temperature. 

15 <Step lA-3> 

This is a step for converting a compound (Id) into a urea 
derivative (le). Carbamate ester derivative is prepared by 
using phenyl chlorocarbonate or the like as a reagent, for 
example. After this intermediate is isolated, or not isolated, 

20 the intermediate is allowed to react with an amine, thereby 
a urea derivative can be obtained. Alternatively, by reacting 
a carbamate derivative or an isocyanate derivative as a 
reagent, a corresponding urea derivative can be converted 
into. As a reaction solvent, chloroform, toluene, N-meth- 

25 ylpyrrolidone, N.N-dimethylformamide, dimethyl sulfox- 
ide, chlorobenzene or the like can be used. A base may be 
added thereto, specifically, an organic base such as pyridine, 
triethylamine, and diisopropylethylamine, an inorganic base 
such as potassium carbonate, cesium carbonate and sodium 

30 hydride can be used, for example. The reaction can be 
performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C. to reflux temperature. 

It should be noted that a substituent conversion in R 2 , 
R ioi> R io2 0311 De also performed by suitably using an 

35 oxidation reaction, a reduction reaction, a reductive anima- 
tion reaction, an ester formation reaction, an amide forma- 
tion reaction, a protecting group introduction reaction, a 
deprotection reaction, a hydrolysis reaction or the like which 
are generally used before and/or after each process. Specifi- 
cally, for example, in the case that R 2 is a hydrogen atom in 

40 the compounds (la), (lc) and (Id), the following methods 
come under the above-mentioned substituent conversions; 
that is, a method for converting R 2 into a C lm6 alkyl group by 
performing a reductive amination reaction with aldehyde or 
ketone, a method in which, after a corresponding urea 

45 derivative is obtained as in <Step 1 A-3> from the compound 
(1 c) and an amine having ketone or aldehyde, an amine side 
chain is introduced into R 101 , R 102 by further performing a 
reductive amination reaction with an amine, or the like. In 
these cases, sodium cyanoborohydride, sodium trimethoxy- 

50 borohydride or the like can be used as a reducing agent, and 
methanol, teti^ydrofuran, dichloromethane, dichloroethane 
or the like can be used as a reaction solvent. In addition, a 
method that a benzotriazole derivative is prepared and the 
derivative is reduced by sodium borohydride as reported in 

55 Tetrahedron 47, 2683 (1991), or the like is useful. Alterna- 
tively, a corresponding urea is formed as in <Step lA-3> 
from the compound (lc) and an amine having an ester. After 
the ester is hydrolyzed by bases such as lithium hydroxide, 
sodium hydroxide or potassium hydroxide in aqueous etha- 
nol, an amide derivative can be also obtained by using a 

60 condensing agent. In this case, N,N-dimethylformamide, 
tetrahydrofuran or the like can be used as a reaction solvent, 
and 1 -ethyl-3-(3 -dimethyl -ammopropyl)carbodiirnide 
hydrochloride, (1 H-l ,2,3 -benzotriazole- 1 -yloxy)(tri(dim- 
ethylamino))phosphonium hexafluorophosphate can be used 

65 as a condensing agent. The reaction can be performed for a 
time of 10 minutes to 30 hours at a temperature of 0° C. to 
reflux temperature. 
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[Production Method 1-B] 

A production method of the compound (lg), which is the 
compounds represented by the formula (la), wherein Y is a 
sulfinyl group or a sulfonyl group 




wherein, Y 2 represents a sulfinyl group or a sulfonyl group; 
other symbols represent the same definitions as aforemen- 
tioned definitions. 

<Step 1B-1> 

This is a step for oxidation of a compound (If) to a 
compound (lg). Hydrogen peroxide, peracetic acid, metha- 
periodate, 3-chloroperbenzoic acid or the like can be used as 
an oxidizing agent. Methanol, water, dichloromethane, chlo- 
roform or the like can be used as a solvent. The reaction can 
be performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C. to reflux temperature. 

[Production Method 2] 

Another production method of the compound (2c), which 
is the compound (lc) having a halogen atom, a formyl 
group, or a cyano group as a substituent at the 3 -position in 
the indole ring 
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R 2 

2b 




R 2 

2c 



wherein, R 20I represents a halogen atom, a formyl group or 
a cyano group; other symbols represent the same definitions 
as the aforementioned definitions. 

<Step 2-1 > 

This is a step for obtaining a compound (2b) by the 
condensation of a pyrimidine or pyridine derivative (la) and 
a indole derivative (2a) not having a substituent on the 
3 -position. The compound (2b) can be obtained under the 
same conditions as <Step 1A-1>. 

<Step 2-2> 

This is a step in which a substituent is introduced into 
3-position of indole in a compound (2b) to obtain a com- 
pound substituted at the 3-position of indole (2c). A com- 
pound (2c) substituted with a halogen atom, a formyl group, 
an amino group or the like as the 3-position substituent can 
be obtained by reacting a compound (2b) with halogenation 
agents such as N-cWorosuccinimide, N-bromosuccinimide 
or a mixed reagent of phosphorous oxychloride or thionyl 
chloride with N,N-cnmethylformamide, or after converting 
the compound into a N-chlorosulfonyl carbamoyl derivative 
by allowing chJorosulfonyl isocyanate to react with the 
compound, followed by allowing triemylamine to react with 
the derivative or the like as reported in Tetrahedron 50, 6549 
(1994). As a reaction solvent 2-propanol, N,N-dimethylfor- 
mamide, tetrahydrofuran, acetonitrile or the like can be used, 
and the reaction can be performed for a time of 10 minutes 
to 30 hours at a temperature of 0° C. to reflux temperature. 

[Production Method 3] 

Another production method of the compound (Id) via the 
compounds (3c), (3d), (3g) or (3h) 
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[Step 3-2] 
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[Step 3-6] 



UN' 
I 

R2 



xAx 3 



R 3 



3cor3g 
[Step 3-7] 




[Step 3-8] 




[Step 3-9] 



wherein, P represents a protecting group; other symbols 
represent the same definitions as in the aforementioned 
definitions. 
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5<Step 3-lxStep 3-2><Step 3-3> 



3g 




3h 



These are steps for obtaining an indole derivative (3c) or 
an indoline derivative (3d), both being introduced a car- 
boxamide group at the 1 -position, via a compound (3b) from 
an indole derivative (3a). 

<Step 3-1 > is a step for conducting carboxamidation of 
the 1 -position of an indole derivative (3a) to obtain a 
compound (3b), and can be performed in a similar way as 
<Step lA-2>. A methyl group, a benzyl group, a substituted 
benzyl group, a benzyloxycarbonyl group can be used as a 
protecting group, for example. 

<Step 3-2> is a step for obtaining a compound (3c) by 
deprotecting an indole derivative (3b). Specifically, for 
55 example, in the case that Y l is an oxygen atom, the methods 

used for ordinal deprotection such as demethylation by using J t. 4* 2- 
boron tribromide, debenzylation by using trifluoroacetic 
acid-thioanisole, debenzylation or the debenzyoxycarbony- 
lation by catalytic reduction can be used. 
60 <Step 3-3> is a step for reduction of an indole derivative 
(3c) to an indoline derivative (3d). Catalytic hydrogenation 
reaction in the presence of palladium catalyst under ordinal 
pressure or under pressurization or the like can be applied. 
Methanol, N,N-dimethylformamide, tetrahydrofuran or the 
like can be used as a reaction solvent, and the reaction can 
be performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C to reflux temperature. 
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<Step 3-4><Step 3-5><Step 3-6> 

These are steps for obtaining an aminoindole derivative 
(3g) or an aminoindoline derivative (3h) having a carboxa- 
mide group at the 1 -position via a compound (3f) from a 
nitroindole derivative (3e). 

<Step 3-4> is a step conducting carboxamidation of the 
1 -position of a indole derivative (3e) to obtain a compound 
(3f), and can be performed in the same way as in <Step 
lA-2>. 

<Step 3-5> is a step for reducing a nitroindole derivative 
(3f) to an aminoindole derivative (3g). The conditions used 
for reduction reaction of a nitro group to an amino group 
generally utilized, specifically, for example, reduction by 
iron-ammonium chloride or iron-acetic acid or the like, 
catalytic reduction by palladium hydroxide-hydrogen or the 
like can be applied. Methanol, ethanol, water, N,N-dimeth- 
ylformamide, teti^ydrofuran or the like can be used as a 
reaction solvent, and the reaction can be performed at a 
temperature of room temperature to reflux temperature for 
10 minutes to 30 hours. 

<Step 3-6> is a step for reducing an indole derivative (3g) 
to an indoline derivative (3h) and can be performed in the 
same way as in <Step 3-3>. 

<Step 3-7><Step 3-8> 

These are steps for condensing an indole derivative (3c or 
3g) or an indoline derivative (3d or 3h) and a compound (la) 
to obtain an indole derivative (Id) or an indoline derivative 
(3i), and can be performed in the same way as in <Step 
1A-1>. 
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[Production Method 4] 
Another production method of the compound (1 e) 
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<Step 3-9> 

This is a step for oxidizing an indoline derivative (3i) to 
an indole derivative (Id). For example, 2,3-dichloro-5.6- 
diamino-l,4-benzoquinone (DDQ) or the like can be used as 
an oxidizing agent, and 1,4-dioxane, toluene, benzene or the 
like can be used as a solvent. Alternatively, a method in 
which manganese acetate (III) is used as an oxidizing agent 
or the like as reported in Tetrahedron Lett. 29, 2151 (1988) 45 
can be applied. 

In addition, in the case that Y x is the formula — NRy — 
and R r is a hydrogen atom in compounds (3g), (3h), (3c) or 
(3d), a compound (Id), wherein Y y is the formula — NR y — 50 
and R y is a C^ 6 alkyl group, can be also obtained by 
converting the hydrogen atom into a alkyl group by a 
reductive amination reaction with aldehyde or ketone, and 
by using these for the respective following reactions. In 
addition, in the case that Y y is the formula — NRy — and R r 55 
is a hydrogen atom in compounds (3i) or (Id), the com- 
pounds can be also similarly converted into the compounds 
(3i) or (Id), wherein Y 1 is the formula — NR^- and R r is 
a Cj.g alkyl group. In this case, sodium cyanoborohydride, 6Q 
sodium trimethoxyborohydride or the like can be used as a 
reducing agent, and methanol, tetrahydrofiiran, dichlo- 
romethane, dichloroethane or the like can be used as a 
reaction solvent. In addition, a method in which a benzot- 
riazole derivative is prepared and is reduced by sodium 65 
borohydride as reported in Tetrahedron 47, 2683 (1991) or 
the like can be applied. 




wherein each symbol represents the same definition as the 
aforementioned definition. 

<Step 4-1 > 

This is a step for converting a compound (lc) to a 
compound (4a), and can be performed in the same way as in 
<Step lA-3>. 

<Step 4-2> 

This is a step for conducting carboxamidation of the 
1 -position of an indole derivative (4a) to obtain a compound 
(le), and can be performed in the same way as in <Step 
lA-2>. 

It is to be noted that, as described in [Production method 
1-A], a substituent conversion can be also performed in R 2 , 
R 9 . R 101 and R 102 by properly performing oxidation reac- 
tion, reduction reaction, reductive amination reaction, ester 
formation reaction, amide formation reaction, protecting 
group introduction reaction, deprotection reaction, hydroly- 
sis reaction or the like generally utilized after these steps. 
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[Production Method 5] 
Another production method of a compound (le) 



Li 
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[Step 5-1] 
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wherein, each symbol represents the same definition as the 
aforementioned definition. 



<Step 5-1 > 

This is a step for converting a pyrimidine or pyridine 
derivative (la) into a corresponding urea derivative (5a), and 
can be performed in the same way as in <Step 1 A-3>. 
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<Step 5-2> 

This is a step for obtaining a compound (le) from a 
pyrimidine or pyridine derivative (5a) having urea. A 
method in which the same operations as in <Step 1 A-l> and 
<Step 1 A-2> are sequentially performed, a method in which 
the same operations as in <Step 2-1 >, <Step 2-2> and <Step 
lA-2> are sequentially performed, a method as in <Step 
3-7>, a method in which the same operations as in <Step 
3-8> and <Step 3-9> are sequentially performed or the like 
can be applied. 

It is to be noted that, as described in [Production method 
1-A], a substituent conversion can be also performed in R 2 , 
R 101 and R 102 by properly performing oxidation reac- 
tion, reduction reaction, reductive amination reaction, ester 
formation reaction, amide formation reaction, protecting 
group introduction reaction, deprotection reaction, hydroly- 
sis reaction or the like generally utilized after these steps. 



[Production Method 6] 

Another manufacturing method of compounds (lc), (Id), 
(3i) 




29 



US 7,109,219 B2 



30 



-continued 




20 



30 



wherein, L 2 represents a leaving group; each symbol repre- 
sents the same definition as the aforementioned definition. 

<Step 6-lxStep 6-2><Step 6-3> 

These are steps for condensing a pyrimidine or pyridine 
derivative having leaving groups L x and L 2 and an indole or 
indoline derivative. In these steps, it is preferable that L A is 
a substituent having higher reactivity than that of L 2 . Spe- 
cifically, for example, a combination of L A being a nitro 
group and L 2 being a chlorine atom or the like comes under 
the category. By using an indole derivative (lb), indole 
derivatives (3c), (3g) having a carboxamide group at the 
1 -position, indoline derivatives (3d), (3h) having a carboxa- 
mide group at the 1 -position, each compound (6b). (6c) and 
(6d) can be obtained under the same conditions as in <Step 
1A-1>. 

<Step 6-4> 

This is a step for conducting carboxamidation of the 
1 -position of indole in a compound (6b) to obtain a com- 35 
pound (6c), and can be performed in the same way as in 
<Step lA-2>. 

<Step 6-5> 

This is a step for oxidizing an indoline derivative (6d) to 
an indole derivative (6c). The same method as in <Step 3-9> 40 
can be used. 

<Step 6-6><Step 6-7><Step 6-8> 

These are steps in which the leaving group L 2 of pyrimi- 
dine or pyridine derivatives (6b), (6c), or (6d) is converted 
into a group represented by the formula — NHR 2 . wherein 
R 2 represents the same definition as the aforementioned 
definition, to obtain compounds (lc), (Id), or (3i), respec- 
tively. For example, an ammonia -ethanol solution or a 
corresponding primary amine is used, and the reaction can 
be performed in a sealed tube for a time of 1 0 minutes to 1 00 50 
hours at a temperature of 60° C. to reflux temperature. 

[Production Method 7] 

Another production method of a compound (7j), which is 
the compound represented by the formula (la), wherein Y is 55 
an oxygen atom and both 2- and 3 -positions of indole (R 8 , 
R 7 ) are hydrogen atoms 

[Production Method 7-A] 
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wherein each symbol represents the same definition as the 
20 aforementioned definition. 

<Step 7A-1> 

This is a step for obtaining a compound (7a) by introduc- 
ing an aminophenoxy group into a compound (6a). It is 
preferable that in the compound (6a), L 1 is a substituent 

25 having higher reactivity than that of L 2 . Specifically, for 
example, a combination of L 1 being a nitro group and L 2 
being a chlorine atom comes under the category. A com- 
pound (7a) can be obtained by using a compound (6a) and 
an aminophenol derivative in the same method as in <Step 

30 1 A-l >. In addition, after these compounds are condensed by 
using a nitrophenol derivative in the same way as in <Step 
1A-1>, a method for reducing a nitro group by catalytic 
hydrogenation reaction using palladium catalyst or the like, 
or metal reduction reaction using iron-ammonium chloride, 

35 iron-acetic acid or the like can be applied. In the reduction 
reaction of the nitro group, methanol, ethanol, tetrahydro- 
furan, N,N-dimemylformamide or the like can be used as a 
reaction solvent, and the catalytic hydrogenation reaction 
can be performed at ordinary pressure or under pressuriza- 

4Q tion. The reaction can be performed at a temperature of room 
temperature to reflux temperature for 10 minutes to 30 
hours. 

<Step 7A-2> 

This is a step for protecting amino group of a compound 
45 (7a) to obtain a compound (7b). As a protecting group, for 
example, a benzyloxycarbonyl group or the like can be 
introduced by using a corresponding chlorocarbonate ester. 

<Step 7A-3> 

This is a method for obtaining a compound (7c) from a 
50 compound (7b). t-Butyl bromoacetate ester as a reagent, 
sodium hydroxide or the like as a base, N,N-dimethylfor- 
mamide, tetrahydrofuran, dimethyl sulfoxide or the like as a 
reaction solvent can be used. The reaction can be performed 
at a temperature of room temperature to reflux temperature 
55 for 10 minutes to 30 hours. 

<Step 7A-4> 

This is a step for deprotecting a compound (7c) to obtain 
a compound (7d). There may be mentioned, for example, 
60 deprotection reaction by the catalytic hydrogenation reac- 
tion of benzyloxycarbonyl group or the like. 

<Step 7A-5> 

This is a step for obtaining a compound (7e) by introduc- 
ing a carboxamide group to a compound (7d). As a reagent, 
65 an isocyanate derivative, a carbamate derivative or the like 
can be used. As a reaction solvent, N,N-dimethylformamide, 
tetrahydrofuran, dimethyl sulfoxide, toluene or the like can 



US 7,109,219 B2 



33 



be used and organic bases such as triethylamine or pyridine 
can be added thereto as requested. The reaction can be 
performed for a time of 10 minutes to 30 hours and at a 
temperature of 0° C. to reflux temperature. 

<Step 7A-6> 

This is a step for obtaining a compound (If) from a 
compound (7e) by cyclization reaction. The reaction is 
performed in an acidic condition, specifically, for example, 
in trifluoroacetic acid-trifiuoroacetic anhydride or the like. 
The reaction can be performed for a time of 10 minutes to 
30 hours and at a temperature of 0° C. to reflux temperature. 

<Step 7A-7xStep 7A-8> 

These are steps for converting into an indole derivative 
(7h) via a compound (7g) from a 3-oxoindoline derivative 
(If). A 3-hydroxyindoline derivative (7g) is prepared by 
reduction of a carbonyl group using sodium borohydride as 
a reagent, in tetrahydrofuran, methanol, ethanol or the like 20 
as a reaction solvent, thereafter a compound (7h) can be 
obtained by performing dehydration by using camphor sul- 
fonic acid or the like as a reagent, and toluene, dichloroet- 
hane or the like as a reaction solvent. 



<Step 7A-9xStep 7A-10> 

Thereafter, it is possible to lead to a step in which a 
compound (7j) is prepared under the same conditions in each 
of <Step 6-6>, <Step lA-3> 

[Production Method 7-B] 
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wherein, each symbol represents the same definition as the 
aforementioned definition. 

<Step 7B-1> 

This is a step for obtaining a compound (7k) from a 
compound (5a), and can be performed in the same way as in 
<Step 7A-1>. 

<Step 7B-2> 

This is a step for protecting an amino group of a com- 
pound (7k) to obtain a compound (7 1 ), and can be performed 
in the same way as in <Step 7A-2>. 

15<Step 7B-3> 

This is a method for obtaining a compound (7m) from a 
compound (71), and can be performed in the same way as in 
<Step 7A-3>. 

<Step 7B-4> 

This is a step for deprotecting a compound (7m) to obtain 35 
a compound (7n), and can be performed in the same way as 
in <Step 7A-4>. 

<Step 7B-5> 

This is a step for introducing a carboxamide group to a 40 
compound (7n) to obtain a compound (7o), and can be 
performed in the same way as in <Step 7A-5>. 

<Step 7B-6> 

This is a step for obtaining a cyclized compound (7p) 
from a compound (7o), and can be performed in the same 45 
way as in <Step 7A-6>. 

<Step 7B-7xStep 7B-8> 

These are steps for converting into an indole derivative 
(7j) via a compound (7q) from a 3-oxoindoline derivative 50 
(7p). and can be performed in the same as in <Step 
7A-7xStep 7A-8>. 

[Production Process 8] 

Another production method of a compound (8g), which is 
the compound represented by the formula (la), wherein both 
2- and 3 -positions of indole (R g3 R 7 ) are hydrogen atoms 
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[Production Method 8-A] 
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pared by using phenyl chlorocarbonate or the like, and urea 
can be also introduced by allowing the derivative to react 
with an amine at a temperature of room temperature to reflux 
temperature for 10 minutes to 30 hours, while N.N-dimeth- 
ylformamide, dimethyl sulfoxide are used as a reaction 
solvent. 

<Step 8A-5> 

This is a step for cyclizing a compound (8d) to obtain a 
compound (8e). The reaction can be performed under the 
conditions as described in Tetrahedron Lett. 39, 71 (1998). 
Specifically, there may be mentioned a method in which 
reflux is performed in solvents such as benzene in the 
15 presence of catalytic amounts of camphor sulfonic acid and 
quinoline, 

<Step 8A-6> 

This is a step for obtaining a compound (8f) from a 
20 compound (8e), and can be performed in the same way as in 
<Step 6-6>. 

<Step 8A-7> 

25 This is a step for obtaining a compound (8g) from a 
compound (8f), and can be performed in the same way as in 
<Step 7A-10>. 



[Production Method 8-B] 
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wherein, each symbol represents the same definition as the 
aforementioned definition. 

<Step 8A-1> 

This is a coupling reaction of a compound (6a) with a 
nitrobenzene derivative. A compound (8a) can be obtained 
under the same conditions as in <Step 1A-1>. 

<Step 8A-2> 

This is a step for obtaining a compound (8b) from a 
compound (8a). The reaction can be performed under the 
conditions as described in Tetrahedron Lett. 39, 71 (1998). 
Specifically, a dimethylacetal compound can be derived by 
condensing a nitrotoluene derivative and dimethylforma- 
mide dimethylacetal in N,N-diraethyl form amide at a tem- 
perature of room temperature to reflex temperature for 10 
minutes to 30 hours, and by sequentially performing the 
reaction of the compound in methanol under acidic condi- 
tion at a temperature of room temperature to reflex tempera- 
ture for 10 minutes to 30 hours. 

<Step 8A-3> 

This is a step for reducing a compound (8b) to a com- 
pound (8c). Reduction by iron-ammonium chloride, iron- 
acetic acid or the like can be used. As a reaction solvent, 
methanol, ethanol, tetrahydrofuran, N,N-dimethylforma- 
mide or the like can be used. The reaction can be performed 
at a temperature of room temperature to reflux temperature 
for 10 minutes to 30 hours. 

<Step 8A-4> 

This is a step for converting a compound (8c) into a urea 
derivative to obtain a compound (8d), and can be performed 
in the same way as in <Step 7A-5>. Alternatively, tetrahy- 
drofuran or N,N-dimethylformamide is used as a reaction 
solvent, for example, after a carbamate derivative is pre- 
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<Step 8B-2> 

This is a step for introducing urea to a compound (8h) to 
obtain a compound (8i), and can be performed in the same 
way as in <Step lA-3>. 
5 <Step 8B-3> 

This is a step for condensing a nitrotoluene derivative (8i) 
and dimethylformamide dimethylacetal, subsequently, for 
deriving the compound to dimethylacetal compound (8j). 
The step can be performed in the same way as in <Step 
10 8A-2>. 
<Step 8B-4> 

This is a step for reducing a nitro group of a compound 
(8j) to obtain a compound (8k), and can be performed in the 
same way as in <Step 8A-3>. 
15 <Step 8B-5> 

This is a step for obtaining a compound (81) from a 
compound (8k) by introducing urea, and can be performed 
in the same way as in <Step 8A-4>. 
<Step 8B-6> 

20 This is a step for cyclizing a compound (81) to obtain a 
compound (8g), and can be performed in the same way as in 
<Step 8A-5>. 
[Production Method 9] 

Another production method of a compound (7j) 
[Production Method 9-A] 
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wherein, each symbol represents the same definition as in 
the aforementioned definition. 

<Step 8B-1> 

This is a step for obtaining a compound (8h) by perform- 
ing coupling reaction of a compound (la) with a nitroben- 
zene derivative, and can be performed in the same way as in 
<Step 1A-1>. 



[Step 9A-1] 



40 



45 



50 



55 



R4 



xr^x 



R 5 ^ [Step 9A-2] 



/A, 



9a 



r 5 

xr^x, 



[Step 9A-3] 




R 5 Re [Step 9 A^]^ 

V TMS 



L2 N R 3 



9c 



US 7,109,219 B2 



41 

-continued 

O. 



to 



Rs R* 



[Step 7A-9) 



/A 



7h 



10 



15 



[Step7A-10] 



R 2 




R 5 R* 



N 



R.oi\ A X^s. 

N N N R 3 

I I 

R102 R2 



wherein, each symbol represents the same definition as the 
aforementioned definition. 

<Step 9A-1> 

This is a step for obtaining a compound (9a) by coupling 
of a compound (6a) with a phenol derivative. Specifically, 
for example, a corresponding condensed compound can be 
obtained under the same conditions as in <Step 1A-1>, by 
using 4-amino-3-iodophenol obtained from t-butyl(2-iodo- 
4-((triisopropylsilyl)oxy)phenyl)carbamate obtained by a 
method as described in J. Org. chem., 62 ; 6507 (1997) by 
allowing n-butyl ammonium fluoride or the like to react 
therewith. 

<Step 9A-2> 

This is a step for converting a compound (9a) into a urea 
derivative to obtain a compound (9b), and can be performed 
in the same way as in <Step 8A-4>. 

<Step 9A-3> 

This is a step for obtaining an acetylene derivative (9c) 
from an iodo compound (9c) using trimethylsilylacetylene. 
The condensation can be performed in the presence of 
tetrakis(triphenylphosphine)palladium or dichlorobis(triph- 
enylphosphine)palladium. cuprous iodide. N,N-dimethylfor- 
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mamide or the like can be used as a reaction solvent, and the 
reaction can be performed at a temperature of room tem- 
perature to reflux temperature for 10 minutes to 30 hours. 

<Step 9A-4> 

This is a step for performing cyclization by heating an 
acetylene derivative (9c) in the presence of cuprous iodide 
to obtain an indole derivative (7h). N,N-dimemylformamide 
or the like can be used as a reaction solvent, and the reaction 
can be performed at a temperature of 80° C. to reflux 
temperature for 5 minutes to 10 hours. 

Subsequently, a compound (7h) can be converted into a 
compound (7j) as described in <Step 7A-9>, <Step 7A-10>. 

[Production Method 9-B] 



A*, 
AAA. 
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[Step 9B-2] 
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[Step 9B-3J 
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wherein each symbol represents the same definition as in the 
aforementioned definition. 

<Step 9B-1> 

Tnis is a step for coupling a compound (5a) with a phenol 
derivative to obtain a compound (9d), and can be performed 
in the same way as in <Step 9A-1>. 
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<Step 9B-2> 

This is a step for converting a compound (9d) into a urea 
derivative to obtain a compound (9e), and can be performed 
in the same way as in <Step 7A-5>. 

<Step 9B-3> 

This is a step for obtaining an acetylene derivative (9f) 
from an iodo compound (9e) by using trimethylsilyl acety- 
lene, and can be performed in the same way as in <Step 
9A-3>. 

<Step 9B-4> 

This is a step for cyclizing an acetylene derivative (9f) by 
heating in the presence of cuprous iodide to obtain an indole 
derivative (7j). The same conditions as in <Step 9A-4> can 
be applied. 

[Production Method 10] 

Atypical production method of a compound (10 g), which 
is the compound represented by the formula (la), wherein Y 
is an oxygen atom, a sulfur atom or a group represented by 
the formula — NK y — (wherein R y represents a hydrogen 
atom or a Cj. 6 alkyl group). X A is a group represented by the 
formula — C(CN)=, X 2 is a group represented by the 
formula — CH=, R 2 is a hydrogen atom, R 3 is a hydrogen 
atom, an optionally substituted alkyl group or an 
optionally substituted C 3 . 8 cycloalkyl group 




H 2 N N ^R 30 , 
lOd 




R.02 H 



10g 
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wherein, X 201 represents a chlorine atom or a bromine atom, 
X 202 represents a bromine atom or an iodine atom; R 301 
represents a hydrogen atom, an optionally substituted C^g 
alkyl group, or an optionally substituted C 3 . 8 cycloalkyl 
group; it is preferable that as a combination of X 201 and 5 

l is a 
is a bromine 

atom; other symbols represent the same definition as the 
aforementioned definition. 

<Step 10-1> 10 

This is a step for bromination or iodination of the 5-po- 
sition of a 2-aminopyridine derivative (10a) having a chlo- 
rine atom or a bromine atom at the 4 -position to obtain a 
compound (10b). For example, halogenation agents such as 
iodine, N-bromosuccinimide, bromine, N-iodosuccinimide 
can be used. As a reaction solvent, for example, N,N- 
dimethylformamide, dimethyl sulfoxide, methylene chloride 
and acetonitrile can be used. The reaction can be performed 
at a temperature of 0° C. to reflux temperature for 10 minutes 
to 48 hours. 



20 



<Step 10-2> 

This is a step for converting X 202 of a compound (10b) 
into a cyano group to obtain a compound (10c). 

For example, 0.5 to 0.6 equivalent of zinc cyanide, 1 .0 to 25 
1.2 equivalent of potassium cyanide, or trimethylsilylcya- 
nide is reacted with a compound (10b) in the presence of a 
palladium catalyst such as tetrakis(triphenylphosphine)pal- 
ladium or dichlorobis(triphenylphosphine)palladium. As a 
reaction solvent, for example, N,N-dimethylformamide, 



dioxane and tetrahydrofuran can be used. The reaction can 
be performed at a temperature of room temperature to reflux 
temperature for 10 minutes to 10 hours. 

<Step 10-3><Step 10-4><Step 10-5> 

These are steps for condensing a pyridine derivative (10c) 
and an indole or indoline derivative. Compounds (lOd), 
(lOe) and (lOf) can be obtained, respectively, by using an 
indole derivative (lb), indole derivatives (3c), (3g) having a 
carboxamide group at the 1 -position, and indoline deriva- 
tives (3d), (3h) having a carboxamide group at the 1 -position 
under the same conditions as in <Step 1A-1>. 

<Step 10-6> 

This is a step for conducting carboxamidation of 1 -posi- 
tion of indole of a compound (lOd) to obtain a compound 
(10e). and can be performed in the same way as in <Step 
lA-2>. 

<Step 10-7> 

This is a step for oxidizing an indoline derivative (lOf) to 
an indole derivative (lOe), and can be performed in the same 
way as in <Step 3-9>. 

<Step 10-8> 

This is a step for converting a compound (lOe) into a 
compound (10 g), and can be performed in the same way as 
in <Step lA-3>. 

[Production Method 11] 
Another production method of a compound (lOg) 




|[Step 11-4] 

X 20 l ?20J X 20 i 




lie lid 
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wherein each symbol represents the same definition as the 
aforementioned definition. 

<Step 11-lxStep 11 -2> 

These are steps for converting aminopyridine derivatives 
( c). (10a) into corresponding urea derivatives (1 le), (11c), 
respectively, and can be performed in the same way as in 
<Step lA-3>. 

<Step 11 -3> 

This is a step for iodination or bromination of the 5-po- 
sition of a 2-ureidopyridine derivative (11c) having a chlo- 
rine atom or a bromine atom at the 4-position to obtain a 
compound (lid), and can be performed in the same way as 
in <Step 10-1>. 

<Step 11 -4> 

This is a step for converting X 202 of a compound (lid) 
into a cyano group to obtain a compound (lie), and can be 
performed in the same way as in <Step 10-2>. 

<Step 11 -5> 

This is a step for obtaining a compound (lOg) from a 
pyridine derivative (lie) having urea, and can be performed 
in the same way as in <Step 5-2>. 

[Production Method 1 2] 

A production method of a compound (12b), which is the 25 
compound represented by the formula (la), wherein Y is a 
sulfinyl group or a sulfonyl group, X : is a group represented 
by the formula — C(CN>=. and R 2 is a hydrogen atom 



10 



15 



48 



-continued 



K-J0J\ 




CN 



N' 
I 

R102 



12b 



20 



wherein other symbols represent the same definitions as the 
aforementioned definitions. 



<Step 12-1> 
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This is a step for oxidizing a compound (12a) to a 
compound (12b), and can be performed in the same way as 
in <Step 1B-1>. 



[Step 12-1 J 35 



[Production Method 13] 

A production method of a compound (131), which is the 
40 compound represented by the formula (la), wherein Y is an 
oxygen atom, a sulfur atom or the formula — NR y — 
(wherein R r represents a hydrogen or a Cj to C 6 alkyl 
group), and X x is a group represented by the formula 
_C(CN)= 
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-continued 




R.J02 K-2 R-102 &2 

13j 131 13k 



wherein, X 203 represents a chlorine atom, a bromine atom or 
an iodine atom; other symbols represent the same definition 
as the aforementioned definition. 

5<Step 13-1> 

This is a step for converting X 203 of 4.6-dihalogenated 
nicotinic acid or its analogous compound (13a) such as 
4,6-dichloronicotinic acid as reported in Acad. Nauk Ukr. 
SSSR, 1986, page 36 into an amino group to obtain a 
compounds (13b). The reaction can be performed at a 
temperature of 0° C. to reflux temperature for 10 minutes to 
100 hours by using, for example, an ammonia -ethanol 
solution or the like. 

<Step 13-2> 

This is a step for obtaining a compound (13c) by con- 
verting a carboxyl group of a compound (13b) into a 
carbamoyl group. For example, a method in which, after 
oxalyl chloride or thionyl chloride is allowed to react with 
the compound at a temperature of 0° C. to reflux temperature 



for 10 minutes to 24 hours, ammonia is allowed to react with 
50 the compound, or a method in which diethylcyanophos- 
phate, ammonium chloride, triethylamine are employed as 
disclosed in Synthesis [SYNTBF], 1998, 1467-1475 or the 
like can be used 

<Step 13-3><Step 13-4><Step 13-5> 

55 These are steps for condensing a pyridine or pyrimidine 
derivative (13c) and an indole or indoline derivative. Com- 
pounds (13d), (13e), (13f) can be obtained, respectively, by 
using an indole derivative (lb), indole derivatives (3c), (3g) 
having a carboxamide group at the 1 -position, or indoline 

60 derivatives (3d), (3h) having a carboxamide group at the 
1 -position under the same conditions as in <Step 1A-1>. 

<Step 13-6><Step 13-11> 

These are steps for conducting carboxamidation of the 
65 1 -position of indole of compounds (13d), (13g) to obtain 
compounds (13e), (13j) and can be performed in the same 
way as in <Step lA-2>. 
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<Step 13-8xStep 13-12><Step 13-15> 

These are steps for converting a carbamoyl group of 
compounds (13d), (13h), (13k) into a cyano group to obtain 
compounds (13g). (131). For example, a method in which 
phosphorus oxychloride, thionyl chloride, trifluoroacetic 
anhydride are allowed to react with the compounds at a 
temperature of 0° C. to reflux temperature for 10 minutes to 
24 hours can be used. 

<Step 13-9xStep 13-10><Step 13-14> 

These are steps for converting aminopyridine or aminopy- 
rimidine derivatives (13e), (13f), (13j) into corresponding 
urea derivatives (13h). (13i), (131), and can be performed in 
the same way as in <Step lA-3>. 

<Step 13-7><Step 13-13> 

These are steps for oxidizing indoline derivatives (13f), 
(13i) to indole derivatives (13e), (13k), and can be per- 
formed in the same way as in <Step 3-9>. 

[Production Method 14] 

Atypical production method of compounds (14d). (14e), 
(14f) by halogenation of compounds (14a), (14b), (14c) 
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wherein, each symbol represents the same definition as the 
20 aforementioned definition. 



X202 




5<Step 14-lxStep 14-2xStep 14-3> — 

These are steps for substituting a substituent in 6-mem- 
bered heterocycle from a hydrogen atom to a halogen atom. 
25 A compound can be obtained from a corresponding com- 
pound respectively: a compound (14d) from a compound 
(14a), a compound (14e) from a compound (14b) and a 
compound (14f) from a compound (14c) as in <Step 10-1>. 

30 [Production Method 1 5] 

A typical production method of compounds (15a), (15b), 
(15c) by substituting a halogen atom in 6-membered het- 
erocycle of compounds (14d), (14e), (14f) to a cyano group 
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[Step 15-1] 
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wherein, each symbol represents the same definition as the 
aforementioned definition. 

<Step 15-lxStep 15-2><Step 15-3> 

These are steps for obtaining a compound from a corre- 
sponding compound respectively: a compound (15a) from a 
compound (14d), a compound (15b) from a compound (14e) 
and a compound (15c) from a compound (14f) by substi- 
tuting a substituent in 6-membered heterocycle from a 
halogen atom to a cyano group. 0.5 to 2.0 equivalent of zinc 
cyanide or 1.0 to 3.0 equivalent of copper(I) cyanide, 
potassium cyanide, sodium cyanide, trimethylsilylcyanide 
or the like to compounds (14d), (14e) and (1 4f) can be used. 
In order to accelerate the reaction, as a catalyst, for example, 
a palladium catalyst such as tetrakis(triphenylphosphine) 
palladium or dichlorobis(triphenylphosphine)palladium, 
copper(I) iodide, copper(0) or the like can be used. As a 
reaction solvent, for example, N,N-dimethylformamide, 
N-methylpyrrolidone, dimethyl sulfoxide, dioxane, tetrahy- 
drofuran or the like can be used The reaction can be 
performed at a temperature of room temperature to reflux 
temperature for 10 minutes to 2 days. 

After completing the aforementioned reactions, purifica- 
tion can be performed by a ordinal treatment method, for 
example, column chromatography using silica gel or adsor- 
bent resins or the like, or recrystallization from a suitable 
solvent. 

The compounds of the invention, salts thereof or hydrates 
of the foregoing may be formulated as tablets, powders, fine 
particles, granules, coated tablets, capsules, syrups, loz- 
enges, inhalants, suppositories, injections, ointments, eye 
salves, eye drops, nasal drops, ear drops, paps, lotions and 
the like, by any common methods. The formulation may 
employ any commonly used excipients. binders, lubricants, 
coloring agents, corrective coatings, and if necessary, sta- 
bilizers, emulsifiers. absorbefacients, surfactants, pH adjus- 



ters, preservatives, antioxidants, or the like, in combination 
with various components that are ordinarily used as raw 
materials for pharmaceutical formulations. For example, an 
oral formulation may be prepared by combining a compound 
5 of the invention or pharmacologically acceptable salt thereof 
with an excipient. if necessary adding a binder, disintegrator, 
lubricant, coloring agent corrective coating or the like, and 
forming a powder, fine particles, granules, tablets, coated 
tablets, capsules, etc. by a common method. As such com- 
10 ponents there may be mentioned animal and vegetable oils 
such as soybean oil, beef tallow and synthetic glycerides; 
hydrocarbons such as liquid paraffin, squalane and solid 
paraffin; ester oils such as octyldodecyl myristate and iso- 
propyl myristate; higher alcohols such as cetostearyl alcohol 
15 and behenyl alcohol; silicone resins; silicone oils; surfac- 
tants such as polyoxyethylene fatty acid esters, sorbitan fatty 
acid esters, glycerin fatty acid esters, polyoxyethylene sor- 
bitan fatty acid esters, polyoxyethylene hydrogenated castor 
oil and polyoxyethylene-polyoxypropylene block copoly- 
mer, water-soluble polymers such as hydroxyethylcellulose, 
polyacrylic acid, carboxyvinyl polymer, polyethylene gly- 
col, polyvinylpyrrolidone and methylcellulose; lower alco- 
hols such as ethanol and isopropanol: polyhydric alcohols 
such as glycerin, propylene glycol, dipropylene glycol and 
sorbitol; sugars such as glucose and sucrose: inorganic 
powders such as silicic acid anhydride, magnesium alumi- 
num silicate and aluminum silicate, purified water, and the 
like. Examples of excipients which may be used include 
lactose, corn starch, white soft sugar, glucose, mannitol, 
30 sorbit, crystalline cellulose and silicon dioxide, examples of 
binders which may be used include polyvinyl alcohol, 
polyvinyl ether, methylcellulose, ethylcellulose, gumarabic, 
tragacanth, gelatin, shellac, hydroxypropylmethyl cellulose, 
hydroxypropylcellulose, polyvinylpyrrolidone, polypropy- 
lene glycol/polyoxyethylene block polymer and meglumine, 
examples of disintegrators which may be used include 
starch, agar, gelatin powder, crystalline cellulose, calcium 
carbonate, sodium bicarbonate, calcium citrate, dextrin, pec- 
tin and carboxymethylcellulose calcium, examples of lubri- 
cants which may be used include magnesium stearate, talc, 
polyethylene glycol, silica and hydrogenated vegetable oils, 
examples of coloring agents which may be used include 
those approved for addition to drugs, and examples of 
corrective coatings which may be used include cocoa pow- 
der, menthol, aromatic powders, mentha oil, borneol and 
powdered cinnamon. The tablets or granules may also be 
sugar coated or provided with another type of suitable 
coating if necessary. For preparation of a liquid formulation 
such as a syrup or injection, a common method may be used 
to formulate a compound of the invention or a pharmaco- 
logically acceptable salt thereof with a pH adjuster, solubi- 
lizer, isotonizing agent or the like, as well as a solubilizing 
aid, stabilizer etc. if necessary. There are no particular 
restrictions on the method of preparing an external agent, 
and any common method may be employed. That is, it may 
be prepared using as base materials any of various raw 
materials which are ordinarily used in drugs, quasi drugs, 
cosmetics and the like. As examples of specific base mate- 
rials there may be mentioned raw materials such as animal 
60 and vegetable oils, mineral oils, ester oils, waxes, higher 
alcohols, fatty acids, silicone oils, surfactants, phospholip- 
ids, alcohols, polyhydric alcohols, water-soluble polymers, 
clay minerals, purified water and the like, and if necessary 
pH adjusters, antioxidants, chelating agents, antiseptics and 
65 fungicides, coloring agents, aromas and the like may also be 
added, although the base materials for external agents 
according to the invention are not limited to these. If 
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necessary, there may also be included components such as PCR: polymerase chain reaction 

ingredients having differentiation -inducing activity, circula- nT ^ . . , , . 

. r . , , . ? RT-PCR: reverse transcnption-polymerase chain reaction 

tion promoters, microbicides, antiphlogistic agents, cell acti- r r 

vators, vitamins, amino acids, humectants, keratolytic RNA: ribonucleic acid 

agents and the like. The amounts of the aforementioned base 5 c j-)j^. com lementarv DN\ 

materials may be the concentrations established for prepa- P 

ration of ordinary external agents. cRNA: complementary RNA 

There are no particular restrictions on the compound of dNTP: a mixture composed of dATP, dCTP, dGTP and dTTP 
the invention, the salt thereof or the hydrate thereof when 

administered, and either oral or parenteral administration 10 UTP: Uridine 5'-triphosphate 

may be carried out according to ordinary methods. For CTp . Cytidine ^-triphosphate 
example, it may be prepared and administered in the form of 

a tablet, powder, a granule, a capsule, syrup, lozenge, dATP: 2'-Deoxyadenosine 5 1 -triphosphate 

inhalant, suppository, injection, ointment eye salve, eye dCTp . 2 '-Deoxycytidine ^-triphosphate 

drop, nasal drop, ear drop, pap, lotion or the like. 15 

Although the dosage of a drug according to the invention dGTP: 2'-Deoxyguanosine 5'-trophosphate 

will differ depending on severity of symptoms, age, gender, dUTP: 2 , -Deoxyuridine 5'-tirphosphate 
body weight, form of administration, type of disease, etc., it 

will be generally 100 ug -10 g per day for an adult and snch GAPDH: glyceraldehydes 3-phosphate dehydrogenase 

dosages may be administered once or divided over several. 20 pgg- petaj bovine serum 

The administration form of the medicine according to the , ^ , „ , ,. 

, . . , ^ . , j i PBS: Phosphate buffered salme 

present mvention is not particularly restricted, and can be an r 

oral administration or a parenteral administration by a MTT: (3-[4,5-Dimethylthiozol-2-yl]-2,5-diphenyltetrazo- 

generally employed method. ^ lium bromide; Thiazolyl blue) 

The biochemical activity and actions and effects (angio- DMSO- Dimethyl sulfoxide 
genesis inhibition activity, antitumor activity or the like) as 

a medicine of the compounds according to the present PDGF: Platelet derived growth factor 

invention can be evaluated by the following methods. £GF: E p ide rmal growth factor 

The following is a list of abbreviations used in the 30 ™™ „, , r . 

pharmacological test examples described below. FGF2: Flbroblast ffowfh factor 2 



List of Abbreviations 



VEGF: Vascular endothelial growth factor 
HGF: Hepatocyte growth factor 



nxTA ,j ., . . 35 TNF -a Tumor Necrosis factor alpha 

DNA (deoxyribonucleic acid) r 

VEGFR2 (vascular endothelial growth factor receptor 2) Feta * Serum 

tt /vt r-> n j xn r ^ ,r • EGM-2: Endothelial Cell Growth Medium-2 
Hepes (N-[2-Hydroxyethyl]piperazine-hr-[2-ethanesulfomc 

acid], HEPES (buffer solution)) 4o Phannacological Test Example 1 
MgCl 2 (Magnesium Chloride) 

Inhibition Against Sandwich Tube Formation by 

MnCl 2 (Manganese Chloride) Vagcular EndotheIiaJ Cells > m Resp0 nse to 

Na 3 V0 4 (Sodium Orthovanadate (V)) Stimulation by Angiogenesis Factor 

ATP (Adenosine 5' -Triphosphate) 45 Human Umbilical Vein Endothelia] Cells (HUVECs) 

EDTA (Ethylenediaminetetraacetic acid) were isolated according to a reported method (Shinseika- 

TT ___,_ __, _. _ , . . gaku Jikken Koza [New Biochemistry Experiment Lec- 

(Homogenous Tune-Resolved Fluorescence) ^ BaiyQ Gijmsu „ [Ce „ Techniques], 

FGFR1 (Fibroblast growth factor receptor 1) 50 p. 197-202). and were cultured in a 5% C0 2 incubator (37° 

■nr^mo mi . i . j • j . ,\ c 0 us mg EGM-2 medium (purchased from Clonetics Corp.) 

PDGFRfi (Platelet derived growth factor receptor 1) Jy reached C0 J uency 

HGFR (Hepatocyte growth factor receptor) An ice-cooled mixture of collagen: 5x RPM1 1640: recon- 

/t< * j , ^_ r . . ^ stitution buffer (all purchased from Nitta Gelatin, Inc.) at 

EGFR (Epidermal growth factor receptor) „ _ - , j * rt , i • . . „ , « 

v r °^ r 7 55 7:2:1 was dispensed at 0.4 ml into each well of a 24-well 

Tris (Tris(hydroxymemyl)animomethane, tris (buffer solu- plate. .After the solution was gelled by being stationed for 40 

tion)) ' minutes in a 5% C0 2 incubator (37° C), HUVEC cell 

NaCl (sodium Chloride*) suspension was added at 0.4 ml to each well (using 1 to 

^ ' 1.2x10 cells, though the numbers of cells differ slightly 

BSA (Bovine Serum Albumin) 60 according to the HUVEC lot), the HUVEC cell suspension 

HRP (Horseradish roxidase") being in human endothelial serum free medium (SFM, 

™ ' purchased from GIBCO BRL) containing added angiogen- 
EGTA (Ethylene glycol bis(2-aminoethyl ether)-N } N 5 Nr,N- esis factors [20 ng/ml FGF2 (purchased from GIBCO BRL) 

tetraacetic acid) and 10 ng/ml EGF (purchased from GIBCO BRL), or 25 

orxc /c a- a i t i. * x 65 ng/ml VEGF (purchased from Wako Pure Chemical Indus- 

SDS (Sodium Dodecylsulphate) , r _ _ A 1A , . - n , . „_„ 

v ' * } tries Co., Ltd.) and 10 ng/ml EGF, or 30 ng/ml HGF 

NP-40 (Nonidet P-40) (purchased from R&D Co.) and 10 ng/ml EGF], and cul- 
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tured overnight in a 5% C0 2 incubator (37° C). On the 
following day, the medium on the upper layer was aspirated 
off, and then 0.4 ml of an ice-cooled mixture of collagen: 5x 
RPMI 1640: reconstitution buffer (all purchased from Nitta 
Gelatin, Inc.) at 7:2: 1 was superposed into each well prior to 5 
stationing for 4 hours in a 5% C0 2 incubator (37° C.) for 
gelling. After adding 1 .5 ml of an SFM solution containing 
each of the aforementioned angiogenesis factors and a 
diluted test substance onto the upper layer, culturing was 
performed in a 5% C0 2 incubator (37° C). Upon aspirating 10 
off the culture supernatant in each well on the 4th day after 
addition of the test substance, 0.4 ml of a 3.3 mg/ml MTT 
solution dissolved in PBS (purchased from Sigma Corp.) 
was added to each well and culturing was performed for 
approximately 2 hours in a 5% C0 2 incubator (37° C). The 15 
tubes formed in the collagen gel of each well were stained 
by MTT, the tube images were loaded into a computer 
(Macintosh), and the total length of the tubes was deter- 
mined by image analysis software "MacScope" (purchased 
from Mitani Corp.). The ratio of the total length of the tubes 20 
formed in the well containing the test substance with respect 
to the total length of the tubes formed in the well containing 
no test substance was expressed as a percentage, and the 
concentration of each test substance required for 50% inhi- 
bition of tube formation (IC 50 ) was determined from the 25 
ratio value. The results are shown Table 1. 

TABLE 1 



30 



35 



40 





VEGF-stimulated 


FGF2-stimulated 




tube formation 


tube formation 


Example No. 


ICso (nM) 


IC 50 (nM) 


39 


5.1 


470 


41 


2.1 


250 


46 


7.0 


470 


47 


5.8 


120 


53 


6.7 


440 



Pharmacological Test Example 2 

Measurement of Inhibition Against Receptor 
Tyrosine Kinase Activity 



This assay is used to determine inhibition of a test 
substance on tyrosine kinase activity. DNA coding for the 
cytoplasmic domain of VEGFR2 is obtained by total cDNA 45 
synthesis (Edwards M, International Biotechnology Lab 
5(3), 19-25, 1987) or by cloning. Expression in an appro- 
priate expression system can produce a polypeptide with 
tyrosine kinase activity. The cytoplasmic domain of 
VEGFR2 obtained by expression of recombinant protein in, 50 
for example, insect cells have been found to exhibit intrinsic 
tyrosine kinase activity. For VEGFR2 (GenBank Accession 
No. L04947), the 1.7 kb DNA fragment described by Ter- 
man et al. (Oncogene, 6(9), 1677-1683, 1991), coding for 
the cytoplasmic domain, beginning with lysine 791 and 55 
including the termination codon, was isolated from a human 
placental cDNA library (purchased from Clontech Labora- 
tories, Inc.) and cloned in a Baculovirus expression vector 
(pFastBacHis. purchased from GIBCO BRL). The recom- 
binant construct was transfected into insect cells (Spondop- 
tea frugiperda9 (Sf9)) to prepare a recombinant Baculovirus. 
(Instructions for preparation and use of recombinant Bacu- 
lovirus may be found in standard texts, such as "Bac-To-Bac 
Baculovirus Expression System" (GIBCO BRL).) The cyto- 
plasmic fragment starting from lysine 398 (FGFR1, Gen- 
Bank Accession No. X52833), the cytoplasmic fragment 
starting from lysine 558 (PDGFRp. GenBank Accession No. 
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M21616) or the cytoplasmic fragment starting from lysine 
974 (HGFR, GenBank Accession No. J02958) may be 
cloned and expressed by the same method for use in assays 
for other tyrosine kinases. EGFR was purchased from Sigma 
Co. (Product No. E-2645). 

For expression of the VEGFR2 tyrosine kinase, Sf9 cells 
were infected with the VEGFR2 recombinant virus and 
collected after 48 hours. The collected cells were rinsed with 
ice-cooled phosphate buffered saline (PBS) and then resus- 
pended using 20 ml of ice-cooled Lysis Buffer (50 mM 
Tris-HCl (pH 8.5), 5 mM 2-mercaptoethanol, 100 mM KC1, 
1 mM phenylmethylsulfonyl fluoride, 1% (v/v) NP-40) per 
1 .5x1 0 8 cells. The suspension was centrifuged at 12,000 rpm 
for 30 minutes at 4° C. and the supernatant was obtained. 
The supernatant was added to a Ni-NTA agarose column (3 
ml. purchased from Qiagen) equilibrated with Buffer A {20 
mM Tris-HCl (pH 8.5), 5 mM 2-mercaptoethanol, 500 mM 
KC1, 20 mM imidazole, 10% (v/v) glycerol}. The column 
was washed with 30 ml of Buffer A, and then with 6 ml of 
Buffer B {20 mM Tris-HCl (pH 8.5), 5 mM 2-mercaptoet- 
hanol, 1M KC1, 10% (v/v) glycerol}, and finally with 6 ml 
of Buffer A. After washing, it was eluted with 6 ml of Buffer 
C {20 mM Tris-HCl (pH 8.5), 5 mM 2-mercaptoethanol, 100 
mM KC1, 100 mM imidazole, 10% (v/v) glycerol}. The 
eluate was placed on a dialysis membrane (purchased from 
Spectrum Laboratories) and dialyzed with a dialysis buffer 
{20 mM Tris-HCl (pH 7.5), 10% (v/v) glycerol, 1 mM 
dithiothreitol, 0.1 mM Na 3 V0 4 , 0.1 mM EGTA}. After 
dialysis, it was supplied for SDS-electrophoresis, and the 
recombinant protein (His6-VEGFR2, cytoplasmic domain 
of VEGFR2 fused with 6 histidine residues at the N- termi- 
nus) detected at a molecular weight of approximately 100 
kDa with Coumassie Brilliant Blue staining was assayed 
using BSA (bovine serum albumin, purchased from Sigma 
Co.) as the standard substance, and stored at -80° C. until 
use. Using the same method for the cytoplasmic domains of 
FGFR1, PDGFRpand HGFR yielded respective recombi- 
nant proteins fused with 6 histidine residues at the N-termini 
(His6-FGFR1, His6-PDGFR(3or His6-HGFR). 

The tyrosine kinase reaction was conducted as follows. In 
the case of VEGFR2, for example, 10 ul of a kinase reaction 
solution {200 mM Hepes (pH 7.4), 80 mM MgCl 2 , 16 mM 
MnCl 2 , 2 mM Na 3 V0 4 }, 250 ng of biotin-bound poly(Glu4: 
Tyrl) (biotin-poly(GT), purchased from CIS Diagnostics 
Co.) (6 ul of a 15 -fold dilution with distilled water), 15 ng 
of His6-VEGFR2 (10 ul of a 240-fold dilution with 0.4% 
BSA solution) and the test substance dissolved in dimeth- 
ylsulfoxide (4 ul of a 100-fold dilution with 0.1% BSA 
solution) were added into each well of a 9 6 -well round- 
bottom plate (NUNC Co., Product No. 163320), to a total of 
30 ul. Next, 10 ul of 4 uM ATP (diluted with distilled water) 
was added prior to incubation at 30° C. for 10 minutes, and 
then 10 ul of 500 mM EDTA (pH 8.0) was added. The 
tyrosine-phosphorylated biotin-poly(GT) was measured by 
the Homogenous Time-Resolved Fluorescence (HTRF) 
method (Analytical Biochemistry, 269, 94-104, 1999). Spe- 
cifically, the kinase reaction solution was transferred to a 
96-well black half-plate (Product No. 3694, Coster, Inc.), 7.5 
ng of europium cryptate-labeled anti-phosphotyrosine anti- 
body (Eu(K)-PY20, purchased from CIS Diagnostics Co.) 
(25 ul of a 250-fold dilution with 20 mM Hepes (pH 7.0), 0.5 
M KF, 0.1% BSA solution) and 250 ng of XL665-labeled 
streptavidin (XL665-SA, purchased from CIS Diagnostics 
Co.) (25 ul of a 62.5-fold dilution with 20 mM Hepes (pH 
7.0), 0.5 M KF and 0.1% BSA solution) were added thereto, 
the mixture was allowed to stand at room temperature for 30 
minutes, and then the fluorescent intensity was measured at 
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665 nm and 620 nm under irradiation with an excitation 
wavelength of 337 nm using a Discovery HTRF Microplate 
Analyzer (Packard Co.). The tyrosine phosphorylation rate 
for the biotin-poly(GT) was expressed as the delta F % value 
as described in the HTRF Standard Experiment Methods 
text by CIS Diagnostics Co. The delta F % value in the 
presence of the test substance was determined as a ratio (%) 
with the delta F % value with addition of His6-VEGFR2 in 
the absence of the test substance defined as 100% and the 
delta F % value in the absence of both the test substance and 
His6-VEGFR2 defined as 0%. This ratio (%) was used to 
calculate the test substance concentration required for 50% 
inhibition of VEGFR2 kinase activity. (IC 50 ). 



60 

Pharmacological Test Example 3 



Evaluation of In Vivo Angiogenesis- Inducing 
Activity Using Mouse Dorsal Air Sac Model 



[1] Construction of VEGF (Vascular Endothelial Growth 
Factor) Expression Vector 

PCR was conducted using a human placenta cDNA 
library (Toyobo Co., Ltd.) as the template and the SEQ ID 
io NO:l (S'CCGGATCCATGAACTTTCTGCTGS') and SEQ 
ID NO:2 (5'GTGAATTCTGTATCGATCGTT3') of VEGF 
as primers. After completion of the PCR reaction, the 5 f ends 
were phosphorylated and an approximately 600 bp DNA 
band was separated by 1.2% agarose gel electrophoresis. 
Measurement of inhibition against FGFR1. EGFR and 15 After polymerization by self-ligation, the cDNA was cut 
HGFR kinase activity was conducted using 1 5 ng of His6- with EcoRI and BamHI and inserted into the EcoRI and 
FGFR1, 23 ng of EGFR and 30 ng of His6-HGFR, respec- BamHI sites of vector pUCl 9. This was used to transform E. 
tively, according to the tyrosine kinase reaction and HTRF coli JM83, and plasmids were recovered from the trans- 
method described above. Measurement of inhibition against formed clones. A VEGF cDNA fragment was cut out of the 
PDGFRpkinase activity was conducted using 50 ng of 20 plasmids with Hindlll and EcoRI and then inserted into 
His6-PDGFRpaccording to the tyrosine kinase reaction pIRES2-rsGFP vector and obtain pIRES2-rsGFP/VEGF for 
described above, followed by detection of tyrosine phos- protein expression. 

phorylated biotin-poly(GT) by the following method. Spe- t 2 J Preparation of VEGF High-Expressing Strain 

cifically, the kinase reaction solution was added to a 96-well After overnight culturing of KP-1 human pancreatic can- 

25 cer cells (3xl0 6 cells) with 10% FCS-contaming RPMI 1 640 
medium, an Effectene Transfection Reagent Kit (Qiagen) 
was used for introduction of 3 \x% of pIRES2-rsGFP/VEGF 
into the KP-1 cells. After culturing in 10% FCS -containing 
RPMI 1640 medium containing 600 ug/ml of Geneticin, 
30 drug-resistant cells were selected. Furthermore, GFP high- 
expressing cells were collected by cell sorter (Becton Dick- 
inson) as VEGF high-expressing KP-1 cells (KP-1 /VEGF). 
[3] Measurement of VEGF Level in Culture Supernatant 
The KP-1 /VEGF cells were prepared to 5x10 s cells/ml, 



streptavidin-coated plate (Product No. 15129, Pierce Chemi 
cal) and incubated at room temperature for 30 minutes. After 
rinsing 3 times with 150 ul of a rinsing solution {20 mM 
Tris-HCl (pH 7.6), 137 mM NaCl, 0.05% Tween-20, 0.1% 
BSA}, 701 ul of anti-phosphotyrosine (PY20)-HRP conju- 
gate (Product No. P-11625, Transduction Laboratories) 
{2000-fold dilution with 20 mM Tris-HCl (pH 7.6), 137 mM 
NaCl, 0.05% Tween-20, 1% BSA} was added thereto and 
incubation was performed at room temperature for 1 hour. 



rinsing solution, and 100 ul of TMB Membrane Peroxidase 
Substrate (Product No. 50-5077-03, Funakoshi Co., Ltd.) 
was added to initiate the reaction. After stationing at room 
temperature for 10 minutes, 100 ul of 1 M phosphoric acid 
was added to suspend the reaction, and the absorbance at 40 
450 nm was measured with a microplate reader (BIO 
KINETICS READER EL304, Bio-Tek Instruments). The 
absorbance ratio in the presence of the test substance was 
determined with respect to 100% as the absorbance with 
addition of His6-PDGFR|3 and no test substance, and 0% as 
the absorbance without addition of the test substance or 
His6-PDGFRp. This absorbance ratio was used to calculate 
the test substance concentration required for 50% inhibition 
of PDGFRpkinase activity (IC 50 ). The results are shown in 
Table 2. 



45 



TABLE 2 




VEGFR2 


FGFR1 


Example 


kinase 


kinase 


No. 


ICso (nM) 


ICso (nM) 


28 


4.5 


4.1 


36 


3.4 


16 


37 


4.8 


1.2 


39 


4.5 


6.3 


41 


6.1 


3.2 


46 


32 


12 


47 


40 


21 


50 


5.0 


13 


53 


3.8 


2.1 



55 
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.After incubation, it was rinsed 3 times with 150 ul of the 35 0.5 ml thereof was dispensed into each well of a 24-well 



plate and cultured at 37° C. for 24 hours. The culture 
supematants were collected and the VEGF levels thereof 
measured using a VEGF measuring kit (IBL Co., Ltd.) for 
confirmation of high expression. 

[4] Evaluation of In Vivo Angiogenesis-Inducing Activity 
Using Mouse Dorsal Air Sac Model 

Millipore rings (Nihon Millipore) were sealed with 0.45 
um Durapore filter membranes (Nihon Millipore) to create 
chambers. KP-1 /VEGF human pancreatic cancer cells 
(3xl0 6 ) suspended in 0.17 ml of collagen gel were injected 
into each chamber through the injection port, and the cham- 
bers were sealed Approximately 10 ml of air was then 
injected in the dorsal skin of 6-week-old C57BL/6N female 
mice under anesthesia to produce pouches, and the prepared 
50 chambers were transplanted therein. About 6 hours after 
completing transplantation, a test substance suspended in 
0.5% methylcellulose was orally administered (0.1 ml/ 10 g 
body weight), and this was continued once a day for the next 
4 days. 

On the 4th day after transplanting the chambers, 0.2 ml of 
51 Cr (Amersham Pharmacia)-labeled mouse erythrocytes 
(2.5x10 cpm/ml) were injected through the caudal veins of 
each of the mice with the transplanted chambers. After a 
prescribed period, the skin in contact with the chamber was 
excised and frozen, the section in direct contact with the 
chamber was precisely cut off, and the radioactivity was 
measured with a y -counter. The blood volume was calcu- 
lated from the radioactivity and used as an index of the in 
vivo angiogenesis -inducing activity. The angiogenesis vol- 
ume was recorded as this measured blood volume minus the 
blood volume obtained with transplantation of a chamber 
containing only collagen gel. The experiment was conducted 
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using 10 mice in the control (solvent -administered) group Example 1 

| ■ and 5 mice in each compound-administered group. 



N 1 -Ethyl -5-(2-((memoxylamino)carbonyl)amino-4- 
Pharmacological Test Example 4 pyrimidyl)oxy-lH-l-indolecarboxamide 



Evaluation of Antitumor Activity on KP-1/VEGF Similarly to Production example 27-2, a crude product of 

Cells in Subcutaneous Xenograft Models phenyl N-(4-(l-(e%lamino)carbonyl-lH-5-indolyl)oxy-2- 

pyrimidyl)carbamate (546 mg, 131 mmol, 56.3%) was 

VEGF high-expressing pancreatic cancer cells (KP-1/ obtained as pale brown powder from Nl-ethyl-5-(2-amino- 

VEGF) suspended in PBS at a concentration of lxlO 7 io 4-pyrimidyl^xy-lH-l-indolecarboxamide (691 mg, 2.32 

cells/ml were transplanted under the right flank skin of mmol) and phenyl chlorocarbonate. The crude carbamate 

6-week-old female Balb/c (nu/nu) mice in a volume of 0.1 product (273 mg, 0.65 mmol) was dissolved in tetrahydro- 

-j ml. When the tumor volume reached approximately 100 fiiran (7.0 ml); and triethylamine (0.91 ml, 6.53 mmol) and 

E2 ^\ <"*»mm3, the test substance was orally administered over a methoxylamine hydrochloride (273 mg, 3.27 mmol) was 

period of 2 weeks with a schedule of 5 days per week. The 15 added thereto while stirred at room temperature. After the 

test substance was suspended in 0.5% methylcellulose for an reaction mixture was stirred overnight, the reaction mixture 

administered volume of 0. 1 ml/1 0 g body weight. The tumor was partitioned between ethyl acetate and water. The organic 

size was measured twice a week using a micrometer caliper. layer was washed with water and brine, and was dried over 

The tumor volume was determined by measuring the long anhydrous sodium sulfate. The solvent was distilled off, and 

and short diameters of the tumor with a micrometer caliper, 20 the residue was purified by silica gel column chromatogra- 

and calculating VixOong diameterxshort diameterxshort phy (eluent; ethyl acetate:hexane=l:l). The crystals were 

diameter). The experiment was conducted using 10 mice in precipitated from ethyl acetate-hexane (1:10), filtered off, 

the control (solvent-administered) group and 5 mice in each and dried under aeration to yield the title compound (52.5 

C r test substance-administered group. mg, 0.14 mmol, 21.7%) as white crystals. 

fa LJ. 25 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17 (3H, t, 

Pharmacological Test Examples 5 j=7.2 Hz), 3.20-3.40 (2H, m), 3.68 (3H. s). 6.45 (1H, d, 

J=5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.09 (1H, dd, J-2.4, 8.8 

Evaluation of Angiogenesis Inhibition Activity in Hz), 7.43 (1H, d, J=2.4 Hz), 7.54 (1H, d, J=5.6 Hz), 7.89 

Mouse Angiogenesis Model by Using Matrigel (i H , d, J=3.6 Hz), 8.21 (1H, m). 8.26 (1H, d, J-8.8 Hz), 8.34 

30 (1H, d, J=5.6 Hz), 9.31 (1H, d, J-10.0 Hz). 
The experiment was performed according to the method The starting materials were synthesized by the following 

as already reported in the method (Lab. Invest., 67(4), methods. 
519-528, 1992). Specifically, 10 u-g/ml of recombinant 

FGF-2 (purchased from Invitrogen Corporation) dissolved Production Example 1-1 

in PBS was added to Matrigel Matrix (purchased from BD 35 

Biosciences) to prepare 1 u-g/ml. After that, a 300 ul of this 4-Chloro-6-(lH-5-mdolyloxy)-2-pyrimidinamine 
mixture of Matrigel Matrix and Recombinant FGF-2 was 

injected into a subcutaneous tissue on the median line of the Sodium hydride (1.0 g, 25 mmol) was suspended in 
abdomen of a 6-week-old Balb/c (nu/nu) mouse. dimethyl sulfoxide (40 ml) under nitrogen atmosphere, and 
Subsequently, the test substance suspended in a 0.5% 40 5 -hydroxy indole (3.33 g, 25 mmol) was gradually added 
methyl cellulose or the like had been orally administered in while the reaction mixture was stirred at room temperature, 
succession once a day or twice a day for 7 days. After 20 minutes, 2-ammo-4,6-dichloropyrirnidine (3.28 g, 
After 7 days, the implanted Matrigel was taken out, 300 20 mmol) was added. The reaction mixture was heated at 
ul of water was added thereto, and cut into pieces with 100° C. and was stirred for 3 hours. After the reaction 
scissors. The resultant substance was allowed to stand at a 45 mixture was cooled to room temperature, the reaction mix- 
cool dark place overnight. After hemoglobin in Matrigel was ture was partitioned between ethyl acetate and 1 0% aqueous 
fully extracted, 1 00 uJ of the supernatant obtained by cen- ammonia solution. The organic layer was washed with water 
trifugation and 100 ul of Drabkin's solution (purchased from and brine, and dried over anhydrous sodium sulfate. After 
Sigma Chemical Co., Ltd) were allowed to react at room the solvent was distilled off, the residue was purified by NH 
temperature at a dark place for 1 hour. After that, the 50 silica gel column chromatography (eluent; ethyl acetate: 
f— f* r"*absorbance of the reaction solution was measured with hexane=2: 1 ). The crystals were precipitated from ethyl 
C* — * I measured wavelength of 550 nm and reference wavelength acetate, filtered off, and dried under aeration to yield the title 
of 660 nm. The hemoglobin quantity (g/ml) in Matrigel was compound (1.15 g, 4.41 mmol, 22.0%) as white crystals. 

£CT *2L recalculated from the calibration curve established by use of *H-NMR Spectrum (CDC1 3 ) 6 (ppm): 5.09 (2H, brs), 6.07 

^ ^ L designating hemoglobin as a standard. 55 (1H, s) ; 6.57 (1H, m), 6.95 (1H, dd, >2.4, 8.8 Hz), 7.29 (1H, 

The experiment was conducted using 8 mice in the control m), 7.37 (1H, m), 7.41 (1H, d, J=8.8 Hz), 8.28 (1H, brs). 
(solvent -administered) group and 6 mice in each compound- 
administered group. Production Example 1-2 

EXAMPLES 60 4-(l H-5-mdolyloxy)-2-pyrimidinamine 



The compounds according to the present invention can be 
prepared by the methods as described in the following 
examples, for example. These are, however, exemplary, and 
the compounds according to the present invention are not 65 
limited to the specific examples mentioned below in any 
cases. 



4-Qiloro-6-(lH-5-mdolyloxy)-2-pyrimidinamine (1 .15 g, 
4.41 mmol) was dissolved in tetrahydrofuran (50 ml)-tri- 
ethylamine (3.07 ml), 10% palladium on carbon (50% wet, 
500 mg) was added, and the reaction mixture was stirred 
overnight under hydrogen atmosphere at atmospheric pres- 
sure. 
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The reaction was purged with nitrogen. After methanol Production Example 2-1 
(50 ml) was added and stirred, the catalyst was filtered out. 

The resultant solution was concentrated under reduced pres- Phenyl N-methylcarbamate 
sure, thus the title compound (826 mg, 3.65 mmol, 82.8%) 

was obtained as pale gray powder. 5 Methylamine hydrochloride (16.9 g, 250 mmol) was 

'H-NMR Spectrum (CDCL) 6 (ppm): 4.96 (2H, brs), 6.06 dissolved in N,N-dimemylformamide (250 ml), pyridine (44 

(1H, d, 3=5.6 Hz), 6.56 (1H, m), 6.97 (1H, dd, J=2.4, 8.8 "4 275 mmo1 ) was added mereto ' 331(1 the reaction 

u~\ n too /m „^ 7 no 7 >n rtU ^ e no n u a was stirred. The reaction mixture was cooled with ice, 

Hz). 7.26-7.28 (1H, m). 738-7.42 (2H, m), 8.08 (1H, a, 

J=8 8 Hz) 8 29 (1H brs) phenyl chloroformate (35 ml, 275 mmol) was added drop- 

" ' * ' io wise thereto, and the reaction mixture was then stirred at 

room temperature for 24 hours. The reaction mixture was 
Production Example 1-3 partitioned between ethyl acetate and water. The organic 

layer was washed with brine, dried over anhydrous magne- 
Nl -Ethyl -5-(2-ammo-4-pyrimidyl)oxy- 1 H- 1 -indole- sium sulfate, and the solvent was distilled off under reduced 

carboxamide 15 pressure. The obtained crystals were suspended in diethyl- 

ether, diluted with hexane, filtered off, washed with the 
Sodium hydride (157 mg. 3.93 mmol) was suspended in diethylether:h e xane=l :1 and dried by evacuation, to yield 
N,N-dimethylfonnamide (10 ml) under nitrogen atmo- * e compound (22-3 g, 147 mmol, 59.1%) as colorless 

sphere, and 4-(lH-5-indolyloxy)-2-pyrirmdmamine (826 „ °\ _ . . 

mg, 3.65 mmol was gradually added while the reaction 2 ° H-NMR Spectrum (DMSO-dJ 6 (ppm): 2.64 (3H, d, 

mfxture was Jed a, %L temperature. After 10 minutes, ™ ^ \ 

me reaction mixture was cooled with an ice-water bath, 735 < 2H ' ^ J=8 ° Hz > 8 4 H ^ 7 58 < 1H ' d ' J=3 6 Hz >' 

phenyl N-ethylcaroamate (633 mg, 3.83 mmol) was added Production Example 2-2 

the reaction mixture was heated to room temperature, and 2 s 

the solution was stirred for 4 hours. The reaction mixture , , . , , . . 

was partitioned between ethyl acetate and water. Theorganic 6-(lH-Indol-5-yloxy)pynm,din-4-ylamine 
layer was washed with water and brine and dried over . 
anhvdrous sodium sulfate. The solvent was distilled off, and Sodlum ^nde ( 40 ° m & 10 0 nsmo1 ^ was suspended m 

the residue was purified by silica gel chromatography (elu- 30 dimethyl sulfoxide (20 ml) under nitrogen atmosphere, and 
ent; ethyl acetate:hexane=3: 1 to 4: 1) to yield the title com- 5 -hydroxy indole (1 .33 g, 10.0 mmol) was gradually added 
pound (691 mg, 2.32 mmol, 63.7%) as white powder. while ^ taction mixture was stirred at room temperature. 

itt xtxjto c ~+ trr^\ \ & / \ i /^u ♦ t •? "> After 20 minutes, 6-chloropyrinridm-4-ylamine (1.04 g, 
H-NMR Spectrum (CDC1 ) 6 (ppm): 132 (3H g.oo mmol) was added thereto, the reaction mixture was 



Hz), 3.54 (2H, m), 4.94 (2R brs), 5.50 (1H, brs), 6.11 (1H, 
dd, J=2.4, 5.6 Hz), 6.62 (1H, d. J=3.6 Hz), 7.09 (1H, dd, 
J-2.4, 8.8 Hz), 7.34 (1H, <L J=2.4 Hz), 7.46 (1H, d, J=3.6 



heated at 100° C. and stirred for 1 hour. After the reaction 
mixture was naturally cooled to room temperature, the 
reaction mixture was partitioned between ethyl acetate and 



Hz), 8.11 (1H, d, J=5.6 Hz), 8.15 (1H, d, J=8.8 Hz). water ^ ^ was wM ^ ^ ^ ^ 

and was dried over anhydrous magnesium sulfate. The 

Example 2 solvent was distilled off. and the residue was purified by 

4 silica gel column chromatography (eluent; ethyl acetate: 

5-(6-(3-(3-Diemylaminopropylammo)ureido)pyrimi- hexane=3:l) to yield the title compound (1.07 g. 4.73 mmol, 

din-4-yloxy)-lH-indole-l-carboxylic acid methyla- 59%) as a brown oil. 

mite 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.54 (1H, s), 

45 6.43 (1H, m), 6.71 (2H, brs), 6.85 (1H, dd, J=2.4, 8.8 Hz), 

Phenyl(6-(l-methylcarbamoyl-lH-indol-5-yloxy)pyrirni- 7.29 (1H, d, J=2.4 Hz), 7.40-7.45 (2H, m), 8.06 (1H, s), 

din-4-yl)carbamate (161 mg, 0.400 mmol) was dissolved in 11.20 (1H, brs). 
N,N-dimethylformamide (1.0 ml), and 3-(diemylamino)pro- 

pylamine (130 mg, 1 . 00 mmol) was added while the reaction Production Example 2 -3 

mixture was stirred at room temperature. After the reaction 5Q 

mixture was stirred overnight, the reaction mixture was 5-(6-Ammopyrimidin-4-yloxy)-lH-indol-l-carboxylic 

partitioned between ethyl acetate and water. The organic ac jd methylamide 
layer was washed with water and brine, and dried over 

anhydrous sodium sulfate. The solvent was distilled off, and Sodium hydride (199 4 Q? mmo , ) was suspended m 

the residue was purified by NH silica gel column chroma- 55 N^dimethylformamide (10 ml) under nitrogen atmo- 

tography (eluent; ethyl acetate :methanol=50:l .Thecrystals here? 6 . ( i H -maol-5-yloxy)pyrmiidin^-ylamine (1.07 g, 

were precipitated from ethyl acetate-hexane, filtered off, and 4J3 thesized - m Production example 2-2 was 

dried under aeration to yield the title compound (123 mg, mdual]y added whi i e me reaction mixture was stirred at 

0.280 mmol, 70%) as white crystals. room temperature. After 30 minutes, the reaction mixture 

'H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 0.93 (6H, t, 60 was coo ] e d with an ice water bath, then phenyl N-methyl- 

J=7.0 Hz), 1.52 (2H, m), 2.32-2.46 (6H, m), 2.84 (3H, d, carbamate (751 mg, 4.97 mmol) synthesized in Production 

J=3.6 Hz), 3.12 (2H, m), 6.69 (1H, d, J=3.6 Hz), 6.98 (1H, example 2-1 was added. The reaction mixture was heated to 

s), 7.06 (1H, dd, J=2.2, 8.8 Hz), 7.37-7.46 (2H, m), 7.88 room temperature and stirred for 1 hour. The reaction 

(1H, d, J=3.6 Hz), 8.18 (1H, m). 8.27 (1H, d, J=8.8 Hz), 8.37 mixture was partitioned between ethyl acetate and water. 

(1H, s), 9.49 (1 H, brs). 65 j^e organic layer was washed with water and brine, and was 

The starting materials were synthesized by the following dried over anhydrous magnesium sulfate. After the solvent 

methods. was distilled off, the residue was purified by silica gel 
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20 



column chromatography (eluent; ethyl acetate) to yield the 
title compound (847 mg. 2.99 mmol, 63%) as white crystals. 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.85 (3H, d, 
J=4.0 Hz), 5.62 (1H, s), 6.68 (1H, d, J=3.6 Hz), 6.77 (2H, 
brs), 7.04 (1H. dd, J=2.4. 9.2 Hz). 7.36 (1H, d, J=2.4 Hz), 
7.87 (1H, 4 J=3.6 Hz), 8.07 (1H, s), 8.15 (1H, q, J=4.0 Hz), 
8.27 (1H, d, J=9.2 Hz). 

Production Example 2-4 

Phenyl(6-(1 -methylcarbamoyl-l H-indol-5-yIoxy) 
pyrimidin-4-yl)carbamate 

5-(6-Aminopyridin-4-yloxy)-l H-indole-1 -cabxy lie acid 
methylamide (847 mg, 2.99 mmol) synthesized in Produc- 
tion example 2-3 was dissolved in N,N-dimethylformamide 
(10 ml) under nitrogen atmosphere. Pyridine (0.290 ml, 11.5 
mmol) and phenyl chlorocarbonate (0.394 ml, 3.15 mmol) 
were sequentially added dropwise thereto while cooling with 
an ice water bath. After the reaction mixture was stirred for 
30 minutes, triethylamine (0.417 ml, 2.99 mmol) was added, 
and the reaction mixture was heated to room temperature 
while stirred. After 30 minutes, the reaction mixture was 
partitioned between ethyl acetate and water. The organic 
layer was washed with water and brine, and was dried over 25 
anhydrous magnesium sulfate. The solvent was distilled off, 
and then the residue was purified by silica gel column 
chromatography (eluent; ethyl acetate:hexane=3:l). The 
crystals were precipitated from ethyl acetate-hexane, filtered 
off, and dried under aeration to yield the title compound (504 30 
mg, 1.25 mmol, 42%) as white crystals. 

*H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.05 (3H, d J=4.8 
Hz). 5.53 (1H. q, J-4.8 Hz), 6.58 (1H, d, J=4.0 Hz), 7.08 
(1H, dd, J=2.4, 8.8 Hz), 7.13-7.19 (2H, m), 7.23-7.29 (1H, 
m), 7.34 (1H. d, J=2.4 Hz), 7.36-7.44 (3H, m), 7.52 (1H, s), 35 
8.14 (1H. d, J=8.8 Hz), 8.59 (1H, s), 9.99 (1H, brs). 



Example 3 

5-(6-(((4-Hydroxypiperidin- 1 -yI)carbonyl )amino) 
pyrimidin-4-yloxy)- 1 H-indole-1 -carboxylic acid 
methylamide 

Similarly to Example 2, the title compound (100 mg, 
0.231 mmol, 58%) was obtained as white powder from 
phenyl(6-(l -metbylcarbamoyl- 1 H-mdol-5-yloxy)pyrimi- 
din-4-yl)carbamate (161 mg, 0.400 mmol) and 4-hydrox- 
ypiperidine. 

X H-NMR Spectrum PMSO-d 6 ) 6 (ppm): 1.24-1.34 (2H, 
m), 1.64-1.73 (2H, m), 2.85 (3H, dL J=4.0 Hz), 3.02-3.12 
(2H, m), 3.64 (1H, m). 3.72-3.80 (2H, m), 4.69 (1H, d, J=4.0 
Hz). 6.68 (1H, d. J=3.6 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.20 (1H, s), 7.40 (1H, d, J=2.4 Hz). 7.88 (1H, d, J=3.6 Hz), 
8.17 (1H, q, J=4.0 Hz), 8.27 (1H, d, J=8.8 Hz), 8.40 (1H, s), 
9.72 (1H, brs). 

Example 4 

5-(6-((4-(Pyrrolidin-l -yl)piperidin-l -yl)carbony- 
lammo)pyrimidin-4-yloxy)-l H -indole- 1 -carboxylic 
acid methylamide 

Similarly to Example 2, the title compound (141 mg, 
0.304 mmol, 76%) was obtained as white crystals from 
pbenyl(6-(l -methylcarbamoyl- lH-mdol-5-yloxy)pyrimi- 
din-4-yl)carbamate (161 mg, 0.400 mmol) and 4-(l-pyrroli- 
dynyl)piperidine. 



'H-NMR Spectrum (DMSO-dg) 5 (ppm): 1.23-1.36 (2H, 
m), 1.63-1.70 (4H, m), 1.74-1.84 (2H, m), 2.08-2.18 (1H, 
m), 2.42-2.50 (4H, m), 2.82-2.95 (5H, m), 3.90-3.98 (2H, 
m), 6.68 (1H, d, J=3.6 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.20 (1H, s), 7.40 (1H, d, J=2.4 Hz) 5 7.88 (1H, d, J-3.6 Hz), 
8.17 (1H, q, J-4.0 Hz), 8.27 (1H, d, J=8.8 Hz), 8.40 (1H, s), 
9.71 (1H, brs). 

Example 5 

5-(2-(3-((lR)-l-Carbamoyl-2-phenylethyl)ureido) 
pyridin-4-yloxy)-l H-indole-1 -carboxylic acid 
methylamide 

Phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indoly- 
loxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (104 mg, 
0.200 mmol) and triethylamine (1 ml) were dissolved in 
N,N-dimethylformamide (3 ml), and (2R)-2-amino-3-phe- 
nylpropionamide hydrochloride (201 mg, 1.00 mmol) was 
added, and the reaction mixture was stirred for 1 8 hours. The 
reaction mixture was partitioned between ethyl acetate and 
the saturated aqueous solution of ammonium chloride. The 
organic layer was washed with water and brine, and was 
dried over anhydrous magnesium sulfate. The solvent was 
distilled off, and the residue was purified by silica gel 
column chromatography (eluent; ethyl acetate:metha- 
nol=50:l). The crystals were precipitated from a solvent 
mixture of ethyl acetate-hexane. filtered off, and dried under 
aeration to yield the title compound (77.2 mg, 0.152 mmol, 
76%) as white crystals. 

J H-NMR Spectrum (DIVISOR) 6 (ppm): 2.81 (1H, dd, 
J=8.0, 13.2 Hz), 2.84 (3H, d, J=4.4 Hz), 3.01 (1H S dd, J=4.8, 
13.2 Hz), 4.38 (1H, m), 6.52 (1H, dd, J=2.4, 6.0 Hz), 6.69 
(1H, d, J=3.2 Hz). 6.86 (1H, s), 7.01-7.07 (2H, m), 
7.15-7.30 (5H, m), 7.37 (1H, d, J=2.4 Hz), 7.50 (1H, s), 7.88 
(1H, d, J=3.2 Hz), 8.02 (1H, d, J=6.0 Hz), 8.18 (1H, q, J=4.4 
Hz), 8.22-8.34 (2H, m), 9.11 (1H, s). 

The starting material, Phenyl N-(4-(l -(methyl am ino)car- 
bonyl- 1 H-indol-5-yloxy )pyridin-2-yl)-N-(phenoxycarbo- 
nyl) carbamate, was synthesized as follows. 

Production Example 5-1 

N 1 -Memyl-5-(2-amino-4-pyridyI)oxy-l H- 1 -indole- 
carboxamide 



Sodium hydride (430 mg, 10.75 mmol) was suspended in 
N,N-dimethylformamide (25 ml) under nitrogen atmo- 
sphere, and 4-(lH-5-mdolyloxy)-2-pyridinamine (2.253 g, 

50 10.00 mmol, CAS No. 417722-11-3) described in WO 
02/32872 was gradually added while stirred at room tem- 
perature. After 10 minutes, the reaction mixture was cooled 
with an ice water bath, and then phenyl N-methylcarbamate 
(1 .587 g. 1 0.50 mmol) was added. The reaction mixture was 

55 heated to room temperature and stirred for 2 hours. The 
reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water and brine, 
and was dried over anhydrous sodium sulfate. The solvent 
was removed by distilled off. The crystals were precipitated 

60 from ethyl acetate, filtered off, and dried under aeration to 
yield the title compound (2.163 g, 7.66 mmol, 76.6%) as 
pale brown crystals. 

*H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.09 (3H, d, J-4.8 
Hz). 4.36 (2H. m), 5.49 (1H, m), 5.92 (1H, <L J=2.0 Hz), 6.30 

65 (1H, dd, J=2.0, 6.0 Hz), 6.61 (1H, d. J=3.6 Hz), 7.07 (1H, dd, 
J=2.4, 8.8 Hz), 7.30 (1H, d. J=2.4 Hz), 7.45 (1H, d, J=3.6 
Hz), 7.92 (1H, d, J=6.0 Hz), 8.17 (1H, d, J=8.8 Hz). 
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Production Example 5-2 N-melhylcarbamate (8.360 g, 55.30 mmol) was added. After 

the reaction mixture was stirred for 30 minutes, the solution 

phenyl N-(4-(l-(memylamino)carbonyl-lH-5-in- was stirred at room temperature for 2.5 hours. After water 

dolyloxy)-2-pyridyl>N-(phenoxycarbonyI)carbam- was added to the reaction mixture and the reaction mixture 

ate 5 was stirred at room temperature for 1 hour, the crystals were 

sequentially washed with water and diethyl ether, and dried 

Nl-Memyl-5-(2-ammo-pyridyl)oxy-lH-l-indolecar- under aeration to yield the title compound (12.07 g, 43.06 

boxamide (2.0 g, 7.1 mmol) was suspended in tetrahydro- mmol, 93.41%) as pale yellow crystals, 

furan (140 ml) and N,N-dimethylformamide (1.4 ml) at 'H-NMR Spectrum (DMSO-dy 6 (ppm): 2.80 (3H, d, 

room temperature, and triemylamine (2.2 ml, 16 mmol) was 10 J=4.4 Hz), 5.10 (2H. s), 6.56 (1H 5 cL J=3.8 Hz), 6.93 (1H, dd, 

added while stirred. The reaction mixture was cooled with J=2.4, 9.0 Hz), 7.16 (1H, d, J=2.4 Hz), 7.30 (1H, t, J=7.2 

an ice, and phenyl chloroformate (1.8 ml, 15 mmol) was Hz), 7.37 (2H : t, J=7.2 Hz), 7.45 (2H, d, J-7.2 Hz), 7.74 (1H, 

added, and the reaction mixture was stirred at room tern- d, J=3.8 Hz), 8.00 (1H, m), 8.11 (1H, d, J=9.0 Hz), 
perature for 1.5 hours. Phenyl chloroformate (0.5 ml) was 

further added, and the reaction mixture was stirred at room 15 Production Example 5-4 
temperature for 0.5 hours. Brine was added to the reaction 

mixture; and this was subjected to extraction with ethyl 5-Hydroxy-2,3-dihydro-lH-indole-l-carboxylic acid 

acetate, washed with brine, dried over anhydrous magne- methylamide 
sium sulfate, and concentrated under reduced pressure. 

Diethyl ether was added to the residue, then the precipitated 20 5-Benzyloxy-lH-indole-carboxylic acid methylamide 

crystals were filtered off, washed with diethyl ether, and (10.00 g, 35.67 mmol) was dissolved in methanol (200 ml) 

dried under aeration to yield the title compound (3.3 g, 6.3 and tetrahydrofuran (150 ml), 10% palladium on carbon (0.9 

mmol, 89%) as pale brown crystals. g) was added, and the reaction mixture was stirred at room 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 3.30 (3H, d, temperature under hydrogen atmosphere for 9 hours. After 

J-4.4 Hz), 6.66 (1H, d, J=3.6 Hz), 6.95 (1H, dd. J=2.4, 6.0 25 the catalyst was removed by filtration, the solvent was 

Hz), 7.10 (1H, dd, J=2.4, 8.8 Hz), 7.15-7.18 (4H, m), distilled off under reduced pressure. The residue was dis- 

7.27-7.31 (2H. m), 7.40-7.45 (5H, m), 7.52 (1H, d, J=2.4 solved in ethanol (400 ml), 10% palladium on carbon (0.9 g) 

Hz). 7.88 (1H, d, J=3.6 Hz), 8.17 (1H, q, J=4.4 Hz), 8.31 was added, then the reaction mixture was stirred at room 

(1H, d, J=8.8 Hz), 8.41 (1H, d, J=6.0 Hz). temperature under hydrogen atmosphere for 26 hours. After 

Nl-memyl-5-(2-ammo-4-pyridyl)oxy-lH-l-indolecar- 30 the catalyst was removed by filtration, the solvent was 

boxamide described in Production example 5-1, can be also distilled off under reduced pressure. The obtained crystals 

synthesized as follows. were suspended in diethyl ether, filtered off, washed with 

diethyl ether, and dried under aeration to yield the title 

Nl-Memyl-5-(2-amino-4-pyridyI)oxy-lH-l -indole- compound (6.522 g, 33.93 mmol, 95.12%) as grayish crys- 

carboxamide 35 tals. 

'H-NMR Spectrum (DMSO-d^) 6 (ppm): 2.61 (3H, d, 

5-(2-Aininopyrimn-4-yloxy)-2,3-dmydjo-lH-indole-l- J=4.4 Hz), 2.99 (2H, t, J=8.6 Hz), 3.76 (2H, t, J=8.6 Hz), 

carboxylic acid methylamide (40 mg, 0.14 mmol) was 6.33 (1H, d, J=4.4 Hz), 6.43 (1H, ddL J=2.4, 8.4 Hz), 6.54 

dissolved in acetic acid (0.9 ml), manganese (III) acetate (29 (1H, d, J=2.4 Hz), 7.58 (1H, d, J=8.4 Hz), 8.82 (1H, s). 

mg, 0.17 mmol) was added thereto and the reaction mixture 40 

was stirred at 70° C. for 3.5 hours. Manganese (III) acetate Production Example 5-5 
(29 mg, 0.17 mmol) was further added, and the reaction 

mixture was further stirred at 70° C. for 0.5 hours. After 5-(2-Ammopyridin-4-yloxy)-2,3Kimydro-lH-indole- 

naturally cooled to room temperature, the reaction mixture 1 -carboxylic acid methylamide 

was partitioned between ethyl acetate and saturated aqueous 45 

solution of sodium hydrogencarbonate. The organic layer Sodium hydride (202 mg, 3.89 mmol, 60% in oil) was 

was washed with brine, dried over anhydrous magnesium suspended in dimethyl sulfoxide (5.0 ml), then 5-hydroxy- 

sulfate, and concentrated under reduced pressure. The 2,3-dmydro-lH-indole-l -carboxylic acid methylamide (971 

obtained crystals were suspended in diethyl ether:ac- mg, 5.06 mmol) and 2-amino-4-chloropyridine (500 mg, 

etone=3:l, filtered off, washed with diethyl ether, and dried 50 3.89 mmol) were added at room temperature under nitrogen 

under aeration to yield the title compound (24 mg, 0.085 atmosphere, and the reaction mixture was heated and stirred 

mmol, 61%) as colorless crystals. at 160° C. for 12 hours under nitrogen atmosphere. After 

The starting material, 5-(2-Airunopyridin-4-yloxy)-2.3- naturally cooled down to room temperature, the reaction 

dihydro- lH-indole-1 -carboxylic acid methylamide was syn- mixture was partitioned between ethyl acetate and water, 

thesized as follows. 55 The organic layer was washed with brine, was dried over 

anhydrous magnesium sulfate, and was concentrated under 

Production Example 5-3 reduced pressure. The residue was purified by silica gel 

column chromatography (Fuji Silysia BW-300; eluent:ethyl 

5-Benzyloxy-lH-indole-l -carboxylic acid acetate, ethyl acetate:methanol=85:10 in this order). The 

methylamide 60 fractions containing the desired compound were concen- 
trated, and the residue was further purified by silica gel 

Sodium hydride (2.212 g, 55.30 mmol, 60% in oil) was column chromatography (Fuji Silysia NH, eluent; from ethyl 

suspended in N,N-dimethylformamide (100 ml), 5-benzy- acetate to ethyl acetate: methanol=90: 10). The obtained crys- 

loxyindole (10.29 g, 46.09 mmol) was added thereto while tals were suspended in diethyl ethenacetone=3:l, filtered 

stirred at room temperature, and the reaction mixture was 65 off, washed with diethyl ether, and dried under aeration to 

stirred at room temperature for 40 minutes. The reaction yield the title compound (51 mg, 0.18 mmol, 4.6%) as pale 

mixture was cooled with an ice water bath, and phenyl green crystals. 
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'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.65 (3H 5 d, 'H-NMR Spectrum PMSO-dg) 6 (ppm): 1.71-1.81 (2H, 

J=4.4 Hz), 3.09 (2H. t. J=8.6 Hz), 3.86 (2H, t 5 J=8.6 Hz), m), 1.83-1.93 (2H, m), 2.85 (3H, d, J=4.0 Hz), 3.26-3.40 

5.75 (1H, d, J=2.0 Hz), 5.85 (2H, brs), 6.07 (1H, dd, J=2.0, (4H, m), 3.90 (2H, d, J=4.4 Hz), 6.55 (1H, ddL J-2.0, 6.0 

6.0 Hz), 6.56 (1H, cL J=4.4 Hz), 6.81 (1H, dd, J=2.4, 8.4 Hz), Hz), 6.69 (1H, d, J=3.4 Hz), 6.94 (1H, d, J=2.0 Hz), 7.06 

6.90 (1H, d, J=2.4 Hz), 7.73 (1H, d, J=6.0 Hz), 7.83 (1H, d, 5 (1H, dd, J=2.0. 9.0 Hz), 7.38 (1H, d. J=2.0 Hz), 7.89 (1H, d, 

J=8.4 Hz). J=3.4 Hz), 8.05 (1H, d, J=6.0 Hz), 8.12-8.26 (2H, m), 8.30 

(1H, d, J=9.0 Hz), 9.28 (1H, s). 

Example 6 

Example 8 

5-(2-(3-((l S)-l -Carbamoyl-2-phenylemyl)ureido) io 

pyridin-4-yloxy)-l H-indole-1 -carboxylic acid 5-(2-(3-(2-(4-Hydroxy-4-memylpiperidin-l -yl)-2- 

methylamide oxoemyl)ureido)pyridin-4-yloxy)-lH-indole-l-car- 

boxylic acid Diethylamide 

Nl-Memyl-5-((2-amino-4-pyridyl)oxy- 1 H-l -indolcar- 
boxamide (100 mg, 0.354 mmol) synthesized in Production is 4-Hydoxy-4-methylpiperidine hydrochloride (113 mg, 

example 5-1 and triethylamine (0.3 ml) were dissolved in 0.745 mmol) was suspended in N,N-dimethylformamide (3 

N,N-dimethylformamide (3 ml). Phenyl chlorocarbonate ml), then triethylamine (1 ml) was added; benzotriazole-1- 

(0.0888 ml, 0.708 mmol) was added dropwise thereto at isooxytris(dimemylaniino)phosphonium hexafluorophos- 

room temperature and the reaction mixture was stirred for 30 phate (201 mg, 0.454 mmol) and ((4-(l-methylcarbamoyl- 
minutes. (2S)-2-Ammo-3-phenylpropionamide (290 mg, 20 lH-indol-5-yloxy)pyridln-2-yl)aminocarbonylamino)acetic 

1.77 mmol) was added and the reaction mixture was stirred acid (145 mg, 0.378 mmol) were added thereto; and the 

for 3 days. The reaction mixture was partitioned between a reaction mixture was stirred at room temperature for 2 hours, 

solvent mixture of ethyl acetate-tetrahydrofuran and water. After water was added to the reaction mixture, extraction 

The organic layer was washed with water and brine, dried was performed with ethyl acetate-tetrahydrofuran. The 

over anhydrous magnesium sulfate. The solvent was dis- 25 organic layer was washed with brine, dried over anhydrous 

tilled off, and the residue was purified by silica gel column magnesium sulfate, and concentrated under reduced pres- 

chromatography (eluent; ethyl acetate:methanol=20:l). The sure. The residue was purified by silica gel column chro- 

crystals were precipitated from a solvent mixture of ethyl matography (Fuji Silysia NH silica gel; ethyl acetate, ethyl 

acetate-hexane, filtered off, and dried under aeration to yield acetate imethano 1=20: 1 , 1 0: 1 in this order). After concentra- 

the title compound (69.4 mg, 0.147 mmol, 41%) as white 30 tion under reduced pressure, the product was solidified with 

crystals. diethyl ether, suspended, filtered off, washed with diethyl 

ether, and dried under aeration to yield the title compound 

Example 7 (137 mg, 0.285 mmol, 75.4%) as a colorless amorphous 

solid. 

5-(2-(3-(2-Oxo-2-(pyrrolidm-l-yl)emyl)ureido^ 35 'H-NMR Spectrum (DMSO-d 6 ) 0 (ppm): 1.10 (3H, s), 

din-4-yloxy)-lH-indole-l-carboxylic acid methyla- 1.38-1.44 (4H. m), 2.83 (3H, dL J=3.6 Hz), 3.02 (2H. m), 

mide 3.90 (2H, m), 3.96 (2H, d, J=4.0 Hz), 4.37 (1H, s), 6.52 (1H, 

d, J=5.6 Hz), 6.67 (1H, d, J=3.2 Hz), 6.91 (1H, s), 7.04 (1H, 

tert-Butoxycarrx)nylarmnoacetic acid (876 mg, 5.00 d, J=9.0 Hz), 7.36 (1H, s), 7.87 (1H, d, J=3.2 Hz), 8.03 (1H, 

mmol) and N-methylmorpholine (506 mg, 5.00 mmol) were 40 d, J=5.6 Hz), 8.17 (2H, m), 8.28 (1H, d, J=9.0 Hz), 9.27 (1H, 

dissolved in tetrahydrofuran (20 ml). .After isobutyl chloro- s). 

formate (683 mg, 5.00 mmol) was added dropwise at below The starting materials were synthesized as follows. 
-15° C. and the reaction mixture was stirred for 30 minutes, 

pyrrolidine (782 mg, 11.0 mmol) was added at below -15° Production Example 8-1 
C. and the reaction mixture was further stirred at 0° C. for 45 

30 minutes. The reaction mixture was partitioned between ((4-(l-Memylcarbamoyl-lH-indol-5-yloxy)pyridin- 

ethyl acetate and IN aqueous solution of sodium hydroxide. 2-yl)aminocarbonylamino)acetic acid 
The organic layer was washed with IN hydrochloric acid, a 

saturated aqueous solution of sodium hydrogencarbonate Methyl aminoacetate hydrochloride (300 mg, 2.3 mmol) 

and brine, and was dried over anhydrous magnesium sulfate. 50 was dissolved in N,N-dimethylformamide (4 ml), and then 

The solvent was distilled off, and the obtained residue was triemylamine (1 ml) was added. Phenyl N-(4-(l-(methy- 

dissolved in a solvent mixture of ethyl acetate (10 ml)- lanamo)carbonyl-lH-indol-5-yloxy)-2-pyridyl)-N-(phe- 

tetrahydrofuran (5 ml). 4N hydrochloric acid Ethyl acetate noxycarbonyl)carbamate (250 mg, 0.48 mmol) synthesized 

solution (5 ml) was added and the reaction mixture was in Production example 5-2 was added thereto. The reaction 

stirred at room temperature for 18 hours. After the solvent 55 mixture was stirred at room temperature for 22 hours. After 

was distilled off, ethyl acetate was added to the crude water was added to the reaction mixture, extraction was 

product to precipitate crystals; and the crystals were filtered performed with a solvent mixture of ethyl acetate-tetrahy- 

off and dried under aeration to yield 2-amino-l -(pyrrol idin- drofuran. The organic layer was washed with brine, dried 

1 - yl)ethanone hydrochloride (573 mg, 4.16 mmol, 84%) as over anhydrous magnesium sulfate, and concentrated under 
white crystals. 60 reduced pressure. The residue was purified by silica gel 

The title compound (74.7 mg, 0.171 mmol, 86%) was column chromatography (Fuji Silysia BW-300, ethyl 

obtained as white crystals from phenyl N-(4-(l-(methy- acetate). The obtained pale yellow oil was dissolved in a 

lamino)carbonyl-lH-5-indolyloxy)-2-pyridyl)-N-(phenoxy- solvent mixture of tetrahydrofuran (2 ml)-methanol (1 ml), 

carbonyl)carbamate (104 mg, 0.200 mmol) synthesized in then 4N aqueous solution of lithium hydroxide (0.48 ml) 

Production example 5-2 and the previously obtained 65 was added, and the reaction mixture was stirred at room 

2- amino-l -(pyrrolidin-l-yl)ethanone hydrochloride (165 temperature for 1 hour. After that, IN hydrochloric acid (2 
mg, 1.00 mmol) similarly to Example 5. ml) was added, and this was subjected to extraction with 
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ethyl acetate-tetrahydrofuran. The organic layer was washed 
with brine and dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure to yield the title com- 
pound (145 mg, 0.38 mmol, 79%) as colorless crystals. 

! H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.83 (3H, d, 
J=3.6 Hz), 3.81 (2H, d, J=5.6 Hz), 6.57 (1H. m), 6.68 (1H, 
d, J=3.6 Hz), 6.84 (1H, s), 7.05 (1H, dd >2.6, 9.2 Hz), 7.38 
(1H, d, >2.0 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=5.6 
Hz), 8.16-8.30 (3H, m), 9.33 (1H, brs). 

Production Example 8-2 

Benzyl (4-hydroxy-4-methylpiperidin- 1 -yl)carboxy- 
late 

Benzyl(4-oxopiperidin-l-yl)carboxylate (4.7 g, 20 mmol) 
was dissolved in tetrahydrofuran (200 ml); methyllithium- 
diethylether solution (9.0 ml (1.02 M)+11.6 ml (1.14 M), 
total 22 mmol) was added dropwise thereto (internal tem- 
perature: -60° C. or below) while stirred at -78° C. under 
nitrogen atmosphere; and then the reaction mixture was 
stirred for 1 .5 hours as it stands. On the other hand, a similar 
reaction was performed by using piperidin-4-one-l-car- 
boxylate (1.1 g, 5.0 mmol) in another container. After the 
saturated aqueous solution of ammonium chloride was 
added to each reaction mixture, the two reaction mixtures 
were mixed Extraction was performed with ethyl acetate, 
washed with brine, dried over anhydrous magnesium sulfate, 
concentrated under reduced pressure, and purified by silica 
gel column chromatography (Fuji Silysia BW-300, hexane- 
ethyl acetate system) to yield the title compound (4.5 g, 18 
mmol, 73%) as colorless crystals. 

'H-NMR Spectrum pMSO-d^) 8 (ppm): 1.10 (3H, s), 
1.32-1.44 (4H, m), 3.17 (2H, m). 3.61 (2H, dt, J=3.6, 9.2 
Hz) ; 4.34 (1H, s), 5.04 (2H, s), 7.27-7.37 (5H, m). 

Production Example 8-3 

4- Hydroxy-4-methylpiperidine monohydrochloride 

Benzyl(4-hyo^xy-4-methylpiperidin-l-yl)carboxylate 
(4.5 g, 18 mmol) was dissolved in methanol (90 ml), 10% 
palladium on carbon powder (0.60 g) was added, and the 
reaction mixture was stirred at room temperature under 
hydrogen atmosphere overnight. The catalyst was removed 
by filtration and the resultant solution was concentrated 
under reduced pressure to yield a crude product of 4-hy- 
droxy-4-methylpiperidine as a pale yellow oil (2.1 g). After 
the product was dissolved in methanol, IN hydrochloric acid 
(17.5 ml) was added and the solvent was distilled off under 
reduced pressure. The obtained crystals were suspended in 
acetone, the crystals were filtered off, washed with acetone, 
and dried under aeration to yield the title compound (2.1 g, 
14 mmol, 77%) as colorless crystals. 

'H-NMR Spectrum (DMSO-d*) 6 (ppm): 1.14 (3H, s), 
1.55-1.69 (4H, m), 3.00 (4H, m), 4.68 (1H, brs), 8.77 (1H, 
brs), 8.89 (1H, brs). 

Example 9 

5 - (2-(3 -(( 1 S> 1 -Carbamoy lethy l)ureido)pyridin-4- 
yloxy)-lH-indole-l-carboxylic acid methylamide 

N 1 -Methyl -5 -((2-amino-4-pyridyl )oxy- 1 H- 1 -indolecar- 
boxamide (100 mg, 0.354 mmol) synthesized in Production 
example 5-1 and triemylamine (1 ml) were dissolved in 
tetrahydrofuran (3 ml), then phenyl chlorocarbonate (0.0888 
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ml. 0.708 mmol) was added dropwise at room temperature, 
and the reaction mixture was stirred for 2 hours. After the 
solvent was distilled ojQf under reduced pressure, the residue 
was dissolved in N,N^imethylformamide (3 ml). (2S)-2- 
5 .Aniinopropionamide hydrochloride (220 mg, 1.77 mmol) 
and triethylamine (1 ml) were added and the reaction 
mixture was stirred for 18 hours. The reaction mixture was 
partitioned between ethyl acetate and a saturated aqueous 
solution of ammonium chloride. The organic layer was 
washed with brine and dried over anhydrous magnesium 
sulfate. The solvent was distilled off and the residue was 
purified by silica gel column chromatography (eluent; ethyl 
acetate:methanol=20:l). The crystals were precipitated from 
15 a solvent mixture of ethyl acetate-hexane, filtered off, and 
dried under aeration to yield the title compound (38.5 mg, 
0.0971 mmol, 27%) as white crystals. 

J H-NMR Spectrum (DMSO-d^) 6 (ppm): 1.21 (3H, d, 
J=6.8 Hz), 2.85 (3H, d, J=4.0 Hz), 4.17 (1H, m), 6.55 (1H, 
20 d, J=5.2 Hz), 6.70 (1H, d, J=3.6 Hz), 6.93 (1H, s), 7.02 (1H, 
s), 7.06 (1H, dd, J=2.0, 8.8 Hz), 7.39 (1H, d, J=2.0 Hz), 7.46 
(1H, s), 7.90 (1H, d, J=3.6 Hz), 8.06 (1H, d, J=5.2 Hz) 8.11 
(1H, brs), 8.20 (1H, q, J=4.0 Hz), 8.30 (1H, d, J=8.8 Hz), 
9.21 (1H ; brs). 



25 



30 



35 



60 



Example 10 

5-(2-(3-((lS)-3-Carbamoyl-3-methylbutyl)ureido) 
pyridin-4-yloxy)-l H-indole-1 -carboxylic acid 
methylamide 



Similarly to Example 9, the title compound (59.5 mg, 
0.135 mmol, 38%) was obtained as white crystals from 
Nl -memyl-5-(2-arnino-4-pyridyl)oxy-lH-l -indolecarboxa- 
mide (100 mg, 0.354 mmol) synthesized in Production 
example 5-1 and (2S)-2-amino-4-methylpentanamide 
hydrochloride (295 mg, 1.77 mmol). 
40 'H-NMR Spectrum PMSO-dg) 6 (ppm): 0.83-0.91 (6H, 
m), 1.35-1 .50 (2H, m), 1.58 (1H, m), 2.85 (3H, d, J=4.4 Hz), 
4.17 (1H, m), 6.53 (1H, dd, J=2.4, 6.0 Hz), 6.69 (1H, d, 
J=3.8 Hz), 6.92-7.01 (2H, m), 7.06 (1H, dd, J=2.4, 8.8 Hz), 
7.38 (1H, d, J=2.4 Hz), 7.48 (1H, s), 7.89 (1H, d, J=3.8 Hz) 
45 7.98-8.12 (2H, m), 8.19 (1H, q, J-4.4 Hz), 8.30 (1H, d, 
J=8.8 Hz), 9.09 (1H, s). 



50 Example 11 

5-(2-(3-Carbamoylmethylureido)pyridin-4-yloxy)- 
1 H-indole-1 -carboxylic acid methylamide 

55 Similarly to Example 5, the title compound (52.8 mg, 
0.138 mmol, 69%) was obtained as white crystals from 
phenyl N-(4-( 1 -(methylamino)carbonyl-l H -5-indolyloxy)- 
2-pyridyl)-N-(phenoxycarbonyl)carbamate (104 mg, 0.200 
mmol) synthesized in Production example 5-2 and glycina- 
mide hydrochloride (111 mg, 1.00 mmol). 

'H-NMR Spectrum (DMSO-d*) 6 (ppm): 2.85 (3H, d, 
J=4.0 Hz), 3.70 (2H, d, J=5.2 Hz), 6.53 (1H, dd, J=2.4, 5.8 
Hz). 6.69 (1H, d, J=3.4 Hz), 6.92 (1H, d, J=2.4 Hz), 7.01 
65 (1H, s), 7.06 (1H, dd, J=2.4, 9.2 Hz), 7.34-7.42 (2H, m), 
7.89 (1H, d, J=3.4 Hz), 8.05 (1H ; d, J=5.8 Hz), 8.14-8.26 
(2H, m), 8.30 (1H, d, J=9.2 Hz), 9.21 (1H, s). 
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Example 12 example 5-1 and (2S)-2-amino-l,5-pentanedicarboxylic 

acid diamide hydrochloride (321 mg, 1.77 mmol). 
5-(2-(3-Cyclopropylcarbamoylmethylureido)pyridin- 'H-NMR Spectrum (DMSO-d^) 8 (ppm): 1.66-2.28 (4H, 

4- yloxy)-lH-indole-l-carboxylic acid methylamide m ), 2.85 (3H, d, J=4.4 Hz), 4.17 (1H, m), 6.53 (1H, dd 5 

5 J=2.4, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.72 (1H, s), 6.97 
Similarly to Example 5, the title compound (50.7 mg, (1H, s), 7.01-7.10 (2H, m), 7.30 (1R s), 7.38 (1H, d, J=2.4 
0.120 mmol, 60%) was obtained as white powder from Hz), 7.49 (1H, s), 7.76 (1H, s) 7.89 (1H, d, J=3.6 Hz), 8.06 
phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyloxy)- (1H, d, J=6.0 Hz), 8.18 (1H, q, J-4.4 Hz), 8.30 (1H, d, J=8.8 
2-pyridyl)-N-(phenoxycarbonyl)carbamate (104 mg, 0.200 Hz), 9.13 (1H, s). 

mmol) synthesized in Production example 5-2 and 2-amino- 10 

N-cyclopropylacetamide hydrochloride (151 mg, 1.00 Example 16 

mmol) obtained from tert-butoxycarbonylaminoacetic acid 

and cyclopropylamine by the method similar to Example 7. (2S)-2-(3-(4-(l -Methylcarbamoyl- lH-indol-5-yloxy) 

J H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.36-0.42 (2H, pyridin-2-yl)ureido)succinamide 

m), 0.57-0.63 (2H, m), 2.60 (IH, m), 2.85 (3H, d, J=4.4 Hz), 15 

3.68 (2H, d, J=5.2 Hz), 6.53 (IH, del J=2.0, 6.0 Hz), 6.69 Similarly to Example 6, the title compound (65.7 mg, 
(IH, d, J=3.6 Hz), 6.91 (IH, d, J=2.0 Hz), 7.06 (IH, dd, 0 150 mrnn1 42 %) was obtained as white crystals from 
J=2.4, 9.0 Hz), 7.38 (IH, d. J=2.4 Hz), 7.89 (IH, d, J=3.6 Nl-memyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecarboxa- 
Hz), 8.00 (IH, d, J=4.0 Hz), 8.06 (IH, d, J-6.0 Hz) (100 mgj 0354 synthesized in Production 

8.14-8.26 (2H, m), 8.30 (IH, d, J=9.0 Hz), 9.21 (IH, s). 20 examp i e 5.1 and (2S)-2-aminosuccinamide hydrochloride 

(297 mg, 1.77 mmol). 

Example 13 J H-NMR Spectrum pMSO-cy 6 (ppm): 2.45 (2H, d, 

c ,1 //1 cm r- u 1 1 1, a * n -a ^ Hz), 2.85 (3H, d, J-3.6 Hz), 4.40 (IH, m). 6.53 (IH, 

5- (2-(3-<(lS)- -Carba^ ureido) ' ^ ■ J> g * \ g ' 

pyndin-4-yloxy)-lH-mdole-l-carboxyhc acid 25 ( ^ ^ ^ J= ^ ^ ^ ( ^ ^ 

metnyiamiae ? 2g ^ ?35 ( ^ ^ ? 3g ^ ^ J=2 4 R ^ ? g9 ^ 

c . . , _ . Q . . d, J=3.6Hz),8.04(lH,d,J=6.0Hz),8.18(lH,q,J-4.0Hz), 

Snarly to Example 9, the title compound (52.1 mg, ^ ^ ' 4 

0.126 mmol, 36%) was obtained as white crystals from v 5 7 ' v ' ^ " v y 

Nl-methyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecarboxa- 30 p 117 

mide (100 mg, 0.354 mmol) synthesized in Production xamp e 

example 5-1 and (2S)-2-amino-3-hydroxypropionamide - ,*> , ^ 1 , , . - , , 

hydrochloride (249 mg 1 77 mmol) 5-(2-(3-((lS)-l-Cyclopropylcarbamoyl-2-hydroxy- 

lrrxTTLjroc * mx/cn^ w \ , 0(/ ,„ « emyI)ureido)pyridm-4-yloxy)-lH-indole-l-carboxy- 

H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.85 (3H, d, J w ,. ~ id met hvlamide 

J=4.4 Hz). 3.52 (IH, dd, J-4.8, 6.4 Hz), 3.62 (IH, dd, J=4.8, 35 llC aCId meto y iamide 

6.4 Hz), 4.13 (IH, m), 4.94 (IH, brs), 6.53 (IH, dd, J=2.4, „. , ^ , * t . , 

6.0 Hz), 6.69 (IH. d, J=3.6 Hz), 6.99 (IH, s), 7.02-7.10 (2H, Similarly to Example 5 the title compound (72.0 mg, 

m), 7.35 (IH, s), 7.38 (IH, d, >2.4 Hz), 7.89 (IH, d. J=3.6 °; 159 ™?* **) ™? obtained as white powder from 

Hz), 8.05 (IH, d, J=6.0 Hz), 8.10-8.26 (2H, m), 8.30 (IH, N-(4-(l-(me%^^ 

d J=8 8 Hz) 9 22 (1H s) 40 2-pyndyl)>N-(phenoxycarbonyl)carbamate (104 mg, 0.200 

mmol) synthesized in Production example 5-2 and (2S)-2- 

Example 14 amino-N-cyclopropyl-3-hydroxypropionamide hydrochlo- 
ride (181 mg, 1.00 mmol) obtained from (2S)-2-(tert-bu- 

rrcrC V 5-(2-(3-((R)-l-Carbamoyl-2-hydroxyethyl)ureido) toxycarbonylamino)-3-hydroxypropionic acid and 

ET-O-O pyridin-4-yloxy)-l H-indole-1 -carboxvlic acid 45 cyclopropylamine by the method similar to Example 7. 

I methylamide 'H-NMR Spectrum (DMSO-dg) 6 (ppm): 0.35-0.44 (2H, 

^ m), 0.54-0.63 (2H, m), 2.62 (IH, m), 2.85 (3H, d, J=4.0 Hz), 

Similarly to Example 9, the title compound (56.0 mg, 3.45-3.58 (2H, m), 4.09 (IH, m), 4.91 (IH, t, J=5.2 Hz), 

0.136 mmol, 68%) was obtained as white crystals from 6.53 (IH, dd, J=2.0, 6.0 Hz), 6.69 (IH, d, J=3.6 Hz), 6.99 

phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyloxy)- 50 (IH, d, >2.0 Hz), 7.04 (IH, dd, J=2.4, 8.8 Hz), 7.38 (IH, d, 

2-pyridyl)-N-(phenoxycarbonyl)carbamate (104 mg, 0.200 J = 2 - 4 Hz )> 7 - 89 0 H > d > J=3 - 6 Hz )> 7 98 ( 1H > d > J" 4 - 4 H*)' 

mmol) synthesized in Production example 5-2 and (2R)-2- ^ (IH, d, J=6.0 Hz), 8.09-8.24 (2H, m), 8.30 (IH, d, 

amino-3-hydroxypropioamide hydrochloride (167 mg, 1.00 J=8.8 Hz), 9.18 (IH, s). 
mmol) obtained from (2R)-2-(tert-butoxycarbonylamino)-3- 

hydroxypropionic acid and aqueous ammonia by the method 55 Example 1 8 
similar to Example 7. 

5-(2-(3-((lS)-l-Hydroxymethyl-2-oxo-2-pyrrolidin- 

Example 15 1 -ylethyl)ureido)pyridin-4 -yloxy)- 1 H-indole- 1 -car- 
boxy lie acid methylamide 

(2S)-2-(3-(4-(l-Methylcarbamoyl-lH-indol-5-yloxy) 60 

pyridin-2-yl)ureido)-l,5-pentanedicarboxyhc acid Similarly to Example 5, the title compound (67.6 mg, 

diamide 0.145 mmol, 73%) was obtained as white powder from 

phenyl N-(4-( 1 -(methy lamino)carbonyl- 1 H -5 -indolyloxy)- 
Similarly to Example 6, the title compound (82.5 mg, 2-pyridyl)-N-(phenoxycarbonyl)carbamate (104 mg, 0.200 
0.189 mmol, 51%) was obtained as white powder from 65 mmol) synthesized in Production example 5-2 and (2S)-2- 
Nl -methyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecarboxa- animo-3-hydroxy-l-(pyrrohdin-l-yl)propan-l-one hydro- 
mi de (100 mg, 0.354 mmol) synthesized in Production chloride (165 mg, 0.848 mmol) obtained from (2S)-2-(tert- 
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butoxycarlx)nylamino)-3-hydroxypropionic acid and 
pyrrolidine by the method similar to Example 7. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.72-1.81 (2H, 
m), 1.81-1.90 (2H, m), 2.85 (3H, d, J=4.4 Hz), 3.22-3.36 
(2H, m), 3.46-3.60 (4H, m), 4.54 (1H, m), 4.98 (1H, brs), 
6.54 (1H, dd, J=2.0, 5.6 Hz), 6.69 (1H, d, J=3.6 Hz), 6.97 
(1H, d, J=2.0 Hz), 7.05 (1H, dd, J=2.4, 8.8 Hz), 7.38 (1H, d, 
J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=5.6 Hz), 
8.13-8.23 (2H, m), 8.30 (1H, d, J=8.8 Hz), 9.18 (1H, s). 

Example 19 

5-(2-(3-((lR)-l-Hydroxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -car- 
boxy lie acid methylamide 

Similarly to Example 5, the title compound (305 mg, 
0.654 mmol, 93%) was obtained as white powder from 
phenyl N-(4-(l -(methylamino)carbonyl-l H-5-indolyloxy)- 

2- pyridyl)-N-(phenoxycarbonyl)carbamate (366 mg, 0.700 
mmol) synthesized in Production example 5-2 and (2R)-2- 
amino-3-hydroxy-l -(pyrrolidin-1 -yl)propan-l -one hydro- 
chloride obtained from (2R)-2-(tert-birtoxycarbonylamino)- 

3- hydroxypropionic acid and pyrrolidine by the method 
similar to Example 7. 

Example 20 

5-(2-(3-((l S)-l -Hydroxymethyl-2-oxo-2 -piperidin- 1 - 
ylethyl)ureido)pyridin-4-yloxy)- 1 H -indole- 1 -car- 
boxylic acid methylamide 

Similarly to Example 5, the title compound (124 mg, 
0.258 mmol, 86%) was obtained as white crystals from 
phenyl N-(4-(l -(methyl amino )carbonyl- 1 H-5-indolyloxy)- 
2-pyridyl)-N-(phenoxycarbonyl)carbamate (157 mg, 0.300 
mmol) synthesized in Production example 5-2 and (2S)-2- 
amino -3 -hydroxy- 1 -(piperidin- 1 -yl)propan- 1 -one hydro- 
chloride (312 mg, 1.50 mmol) obtained from (2S)-2-(tert- 
butoxycarbonylamino)-3-hydroxypropionic acid and 
piperidine by the method similar to Example 7. 

L H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.36-1.61 (6H, 
m), 2.85 (3H, d, J=4.4 Hz), 3.40-3.53 (6H, m), 4.76 (1H, m), 
4.92 (1H, brs), 6.54 (1H S dd, J=2.4, 6.0 Hz), 6.69 (1H, d, 
J=3.6 Hz), 6.97 (1H, d, J=2.4 Hz), 7.06 (1H, del J=2.4, 9.0 
Hz). 7.38 (1H. d, J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.05 
(1H, d, J=6.0 Hz), 8.10-8.26 (2H, m), 8.30 (1H, d, J=9.0 
Hz), 9.21 (1H, s). 

Example 21 
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anhydrous magnesium sulfate. The solvent was distilled off, 
and the obtained residue was dissolved in a solvent mixture 
of methanol (15 ml)-tetrahydrofuran (15 ml). Then, 10% 
palladium on carbon (wet) (300 mg) was added, and the 

5 reaction mixture was stirred at room temperature under the 
stream of hydrogen for 90 minutes. After the catalyst was 
removed by filtration, the solvent of the filtrate was distilled 
off under reduced pressure to yield (2R)-2-amino-3-hy- 

10 droxy-1 -(piperidin- l-yl)propan-l -one (684 mg, 3.97 mmol, 
50%) as a colorless oil. Similarly to Example 5, the title 
compound (107 mg, 0.223 mmol, 74%) was obtained as 
white crystals from phenyl N-(4-(l-(methylamino)carbonyl- 
lH-5-indolyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbam- 

15 ate (157 mg, 0.300 mmol) synthesized in Production 
example 5-2 and previously obtained (2R)-2-amino-3-hy- 
droxy- 1 -(piperidin- 1 -yl)propan-l -one (228 mg, 1 .32 mmol). 

7Q Example 22 

5-(2-(3-(( 1 S)- 1 -Hydroxymethyl-2-(4-hydroxypiperi- 
din-1 -yl)-2-oxoethyl)ureido)pyridin-4-ylox>')-l H- 
indole-l-carboxylic acid methylamide 

25 

Similarly to Example 5, the title compound (118 mg, 
0.238 mm ol, 69%) was obtained as white powder from 
phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indolyloxy)- 

30 2-pyridyl)-N-(phenoxycarbonyl)carbamate (179 mg, 0.343 
mmol) synthesized in Production example 5-2 and (2S)-2- 
amino-3 -hydroxy- 1 -(4-hydroxypiperidin-l -yl)propan-l -one 
hydrochloride (385 mg, 1.71 mmol) obtained from (2S)-2- 
(tert-butoxycarbonylanimo)-3-hydroxypropionic acid and 

35 4-hydroxypiperidine by the method similar to Example 7. 
*H-NMR Spectrum (DMSO-dJ 5 (ppm): 1.16-1.40 (2H, 
m), 1.61-1.80 (2H, m), 2.85 (3H, <L 5=4.0 Hz), 2.98-3.50 
(5H, m), 3.63-3.95 (3H, m), 4.76 (1H, m), 4.92 (1H, brs), 

40 6.55 (1R dd, J=2.0, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.96 
(1H, d, J=2,0 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.38 (1H, d, 
J=2.4 Hz), 7.90 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.08-8.26 (2H, m), 8.30 (1H, d, J=8.8 Hz), 9.26 (1H, s). 

45 Example 23 

5-(2-(3-((lS)-l-Hydroxymethyl-2-(morpholin-4-yl)- 
2-oxoethyl)ureido)pyridin-4-yloxy)- lH-indole- 1 - 
50 carboxylic acid methylamide 



5-(2-(3-((l R)- 1 -Hydroxymethyl-2-oxo-2-piperidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)- lH-indole- 1 -car- 
boxylic acid methylamide 

(2R)-2-Benzyloxycarbonylamino-3-hydroxypropionic 
acid (1 .91 g, 8.00 mmol) and N-methylmorpholine (809 mg, 
8.00 mmol) were dissolved in tetrahydrofuran (20 ml). After 
isobutyl chloroformate (1.09 g, 8.00 mmol) was added 
dropwise at -15° C. or below, the reaction mixture was 
stirred for 30 minutes. Then, pyrrolidine (1 .1 3 g, 1 6.0 mmol) 
was added at -15° C. or below, and the reaction mixture was 
further stirred at 0° C. for 30 minutes. The reaction mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with IN hydrochloric acid. IN aqueous 
solution of sodium hydroxide, a saturated aqueous solution 
of sodium hydrogencarbonate, and brine, and dried over 



Similarly to Example 5, the title compound (121 mg, 
0.251 mmol, 84%) was obtained as white crystals from 
phenyl N-(4-( 1 -(methylamino)carbonyl- 1 H -5 -indolyloxy)- 

55 2-pyridyl)-N-(phenoxycarbonyl)carbamate (157 mg, 0.300 
mmol) synthesized in Production example 5-2 and (2S)-2- 
amino-3-hydroxy- 1 -(morpholin-4-yl)propan-l -one hydro- 
chloride (316 mg, 1.50 mmol) obtained from (2S)-2-(tert- 
butoxycarbonylamino)-3-hydroxypropionic acid and 

60 morpholine by the method similar to Example 7. 

X H-NMR Spectrum (DMSO-cy 5 (ppm): 2.85 (3H, d, 
J=4.4 Hz), 3.36-3.62 (10H, m), 4.74 (1H, m), 4.92 (1H, brs), 
6.54 (1H, dd, J=2.4 5 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.96 

65 (1H, d, J=2.4 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.38 (1H, d, 
J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.14-8.28 (2H, m), 8.30 (1H, d, J=8.8 Hz), 9.25 (1H, s). 
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Example 24 The starting material was synthesized by the following 

methods. 

5-(2-(3-(2-Cyclopropylcarbamoylethyl)ureido)pyri- 

din-4-yloxy)- 1 H-indole-1 -carboxylic acid methyla- Production Example 26- 1 

mide 5 

3 -(3 -(4-(l -Methylcarbamoyl- 1 H-indol-5-yloxy)pyri- 

Similarly to Example 5, the title compound (117 mg, dm-2-yl)ureido)propionic acid 
0.268 mmol, 89%) was obtained as white crystals from 

phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyloxy)- Ethyl 4-aminopropionate hydrochloride (588 mg, 3.8 

2-pyridyl)-N-(phenoxycarbonyl)carbamate (157 mg, 0.300 io mmol) was suspended in N,N-dimethylformamide (3.0 ml), 

mmol) synthesized in Production example 5-2 and 3-amino- and then 5N aqueous solution of sodium hydroxide (0.77 ml, 

N-cyclopropylpropionamide hydrochloride (247 mg, 1.50 3.8 mmol) was added, and the reaction mixture was stirred 

mmol) obtained from 3-(tert-butoxycarbonylamino)propi- at room temperature. Phenyl N-(4-(l-(methylamino)carbo- ^ 

onic acid and cyclopropylamine by the method similar to nyl-lH-indol-5-yloxy)-pyridin-2-yl)-N-(phenoxycarbonyl)' — — £S (9 

Example 7. 15 car bamate (400 mg, 0.77 mmol, Production example 5-2) 

2 H-NMR Spectrum pMSO-d 6 ) 6 (ppm): 0.32-0.38 (2H, was added thereto, and the reaction mixture was stirred at 

m), 0.54-0.60 (2H, m), 2.19 (2H, t, J=6.4 Hz), 2.60 (1H, m), room temperature for 0.75 hours. Water was added to the 

2.85 (3H, d, J=4A Hz), 3.25-3.33 (2H, m), 6.53 (1H, dd, reaction mixture, and this was subjected to extraction with 

J=2.0, 6.0 Hz), 6.69 (1H, d, J=3.6 Hz), 6.90 (1H, d, J=2.0 ethyl acetate-tetrahydromran, dried over anhydrous magne- 

Hz), 7.05 (1H, dd, J=2.4, 9.0 Hz), 7.38 (1H, d J=2.4 Hz), 20 sium sulfate, and concentrated under reduced pressure. The 

7.89 (1H, d, J=3.6 Hz), 7.93 (1H. d, J=4.0 Hz), 7.96-8.06 residue was purified by silica gel column chromatography 

(2H, m), 8.18 (1H, q, J=4.4 Hz), 8.30 (1H, d, J=9.0 Hz), 9.08 (Fuji Silysia BW-300, ethyl acetate) to yield a pale brown 

(1H, s). oil. This oil was dissolved in tetrahydroiuran (4.0 ml) and 

methanol (2.0 ml), 4N aqueous solution of lithium hydrox- 

Example 25 25 ide (0.77 ml) was added at room temperature, and the 

reaction mixture was stirred at room temperature for 1.5 

5-(2-(3-(3-oxo-3-(pyrrolidin-l-yl)propyl)ureido) hours. To the reaction mixture, IN hydrochloric acid (3.1 

pyridin-4-yloxy)-l H-indole-1 -carboxylic acid ml) was added while stirred at room temperature; and this 

methylamide was subjected to extraction with ethyl acetate-tetrahydrofu- 

30 ran, washed with brine, dried over anhydrous magnesium 

Similarly to Example 5, the title compound (122 mg, sulfate, and concentrated under reduced pressure. A small 

0.270 mmol 90%) was obtained as white crystals from amount of acetone was added to the obtained amorphous 

phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolvloxy)- solid, and this solution was diluted with diethyl ether. The 

2-pyridyl)-N-^)henoxycarbonyl)carbamate (157 m& 0.300 crystals were filtered off, washed with diethyl ether, and 

mmol) synthesized in Production example 5-2 and 3-amino- 35 dried under aeration to yield the title compound (200 mg, 

l-(pyrrolidin-l-yl)propan-l-one hydrochloride (268 mg, 0.50 mmol, 66%) as colorless crystals. 

1.50 mmol) obtained from 3-(tert-butoxycarbonylamino) 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.39 (2H, t, 

propionic acid and pyrrolidine by the same method similar J=6.2 Hz), 2.84 (3H, d, J=4.0 Hz), 3.30 (2H, m). 6.51 (1H, 

to Example 7. d, J=5.8 Hz), 6.68 (1H, d, J-3.2 Hz), 6.87 (1H, s), 7.05 (1H, 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.70-1.78 (2H, 4 ° d, J=9.0 Hz), 7.37 (1H, s), 7.88 (1H, d, J=3.2 Hz), 8.01 (1H, 

m), 1.80-1.88 (2H, m), 2.40 (2H, t, J-6.2 Hz), 2.85 (3H, d, d, J=5.8 Hz), 8.16 (1H, m), 8.17 (1H, d, J=4.0 Hz), 8.29 (1H, 

J=4.4 Hz), 3.24-3.38 (6H, m), 6.52 (1H, dd, J=2.0, 5.6 Hz), d, J=9.0 Hz), 9.10 (1H, s), 12.24 (1H, s). 
6.69 (1H, d, J-3.6 Hz), 6.92 (1H, d, J=2.0 Hz), 7.05 (1H, dd, 

J=2.4, 9.0 Hz), 7.38 (1H, d J=2.4 Hz), 7.89 (1H, d, J=3.6 45 Example 27 
Hz), 7.98-8.10 (2H, m), 8.18 (1H, q, J=4.4 Hz), 8.30 (1H, 

d, J=9.0 Hz), 9.10 (1H, s). Nl-Ethyl-5-(2-(((2-emoxyethyl)amino)carbonyl) 



Example 26 



amino-4-pyridyl)oxy-l H-l -indolecarboxamide 



50 Phenyl N-(4-( 1 -(ethy lamino)carbonyl- 1 H -5 -indolyl)oxy- 

5-(2-(3-(3-(4-Hydroxy-4-memylpiperidin-l -yl)-3- 2-pyridyl)carbamate (100 mg, 0.24 mmol) was dissolved in 

oxopropyl)ureido)pyridin^-yloxy)-l H-indole-1- N,N-dimethylformamide (1.0 ml), and 2-ethoxyethylamine 

carboxylic acid methylamide (0.063 ml, 0.6 mmol) was added while stirred at room 

temperature. After 1 hour, the reaction mixture was parti - 

The title compound (177 mg, 0.358 mmol, 71.1%) was 55 tioned between ethyl acetate and water. The organic layer 

obtained as colorless crystals by performing the reaction was washed with water and brine, and dried over anhydrous 

similar to Example 8 using 3 -(3 -(4 -(1 -methyl carbamoyl -1H- sodium sulfate. After the solvent was distilled off, the 

indol-5-yloxy)pyridin-2-yl)ureido)propionic acid (200 mg, crystals were precipitated from ethyl acetate-hexane (1:5), 

0.503 mmol) and 4-hydroxy-4-methylpiperidine monohy- filtered off, and dried under aeration to yield the title 

drochloride (11 4 mg, 0.75 5 mmol, Production example 8-3). 6 o compound (100 mg, 0.24 mmol, quantitative) as white 

'H-NMR Spectrum pMSO-d 6 ) 5 (ppm): 1.07 (3H, s), crystals. 

1.23-1.41 (4H, m), 2.44 (2H, <L J-4.8 Hz), 2.83 (3H, d, 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.09 (3H, t, 

J=4.4 Hz), 2.98 (1H, m), 3.23-3.30 (3H ; m), 3.46 (1H, m), J=7.2 Hz), 1.17 (3H, t, J=7.2 Hz), 3.21-3.45 (8H, m), 6.50 

3.93 (lH,m), 4.32 (lH,s), 6.49 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.87 (1H, 

(1H, d, J=3.4 Hz), 6.90 (1H, s). 7.03 (1H, dd, J=2.0, 8.8 Hz), 65 bis), 7.03 (1H, dd, J=2 A 8.8 Hz). 7.36 (1H, d, J=2.4 Hz), 

7.35 (1H, d, J=2.0 Hz), 7.87 (1H, d. J=3.4 Hz), 8.00 (2H. m), 7.91 (1H, d, J=3.6 Hz), 8.01 (1H, d J=5.6 Hz), 8.1 2 (1H : m), 

8.15 (1H, d J=4.4 Hz), 8.28 (1H, d, J=8.8 Hz), 9.06 (1H, s). 8.22 (1H, t, J=4.8 Hz), 8.28 (1H, d, J=8.8 Hz), 9.08 (1H, s). 
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The starting materials were synthesized by the following 
methods. 

Production Example 27-1 

N 1 -Ethyl-5 -(2-arnino-4-pyridyl)oxy- 1 H- 1 -indol ecar- 
boxamide 

Sodium hydride (573 mg, 14.32 mmol) was suspended in 
N,N-dimemylformamide (30 ml) under nitrogen atmo- 
sphere. 4-(lH-5-Indolyloxy)-2-pyridinamine (3.00 g, 13.32 
mmol, CAS No. 417722-11-3) described in WO 02/32872 
was gradually added thereto while stirred at room tempera- 
ture. After 10 minutes, the reaction mixture was cooled with 
an ice water bath, and phenyl N-ethylcarbamate (2.31 g, 
13.98 mmol) was added. The reaction mixture was heated to 
room temperature and was stirred for 2 hours. The reaction 
mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with water and brine, and 
dried over anhydrous sodium sulfate. The solvent was 
distilled off, then the crystals were precipitated from ethyl 
acetate, filtered off, and dried under aeration to yield the title 
compound (3.168 g, 10.69 mmol, 80.3%) as pale brown 
crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.32 (3H, t, 
J=7.2 Hz), 2.40-2.50 (2H, m), 5.74 (1H, d, J=2.4 Hz). 5.83 
(2H, brs), 6.12 (1H, dd, J=2.4, 5.6 Hz), 6.66 (1H, d, J=3.6 
Hz). 7.01 (1H, dd, J=2.4, 8.8 Hz), 7.32 (1H, d, J-2.4 Hz), 
7.75 (1H, d, J=5.6 Hz), 7.88 (1H, d, J=3.6 Hz), 8.19 (1H. t, 
J-5.6 Hz), 8.26 (1H, d, J=8.8 Hz). 

Production Example 27-2 

Phenyl N-(4-(l -(emylamino)carbonyl- 1 H-5-indolyl) 
oxy-2-pyridyl)carbamate 

N 1 -ethyl-5 -(2-amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxa- 
mide (3.168 g, 10.69 mmol) synthesized in Production 
example 27-1 was dissolved in N.N-o^memylformamide (30 
ml) under nitrogen atmosphere. Pyridine (1.25 ml, 15.40 
mmol) and phenyl chlorocarbonate (1.61 ml, 12.83 mmol) 
were sequentially added dropwise while cooled with an ice 
water bath. The reaction mixture was heated to room tem- 
perature while stirred. After 1 hour, the reaction mixture was 
partitioned between ethyl acetate and water. The organic 
layer was washed with water and brine, and dried over 
anhydrous sodium sulfate. The solvent was distilled off, and 
the crystals were precipitated from ethyl acetate, filtered off, 
and dried under aeration to yield the title compound (1.530 
g, 3.67 mmol, 34.4%) as white crystals. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.32 (3H, t, JM7.2 
Hz), 3.53 (2H. m), 5.48 (1H, m), 6.58 (1H, d, J=4.0 Hz), 6.62 
(1H, dd, J=2.4. 5.6 Hz), 7.06 (1H, dd, J-2.4, 8.8 Hz), 7.15 
(2H, m), 7.20-^7.27 (1H, m), 7.30 (1H, d, J=2.4 Hz), 7.37 
(2H, m). 7.45 (1H, d, J=4.0 Hz). 7.52 (1H, d, J=2.4 Hz), 
8.10-8.15 (3H, m). 

Example 28 

N 1 -Methyl -5 -(2 -((4-(2-hydroxy-2-methylpropionyl) 
piperazmo)carlx)nyl)amino-4-pyridyl)oxy- 1H-1- 
indolecarboxamide 

Nl -Methyl-5-(2-amino-4-pyridyl)oxy-l H- 1 -indolecar- 
boxamide (150 mg, 0.53 mmol) synthesized in Production 
example 5-1 was dissolved in tetrahydrofuran (3 ml). Tri- 
ethylamine (0.37 ml, 2.66 mmol) and phenyl chlorocarbon- 
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ate (0.15 ml, 1 .2 mmol) were sequentially added dropwise at 
room temperature, and the reaction mixture was stirred for 
30 minutes. l-(2-Hydroxy-2-methylpropionyl)piperazine 
(412 mg, 2.39 mmol) and N,N-dimethylformamide (3 ml) 

5 were added and the reaction mixture was stirred for 3 days. 
The reaction mixture was partitioned between ethyl acetate 
and water. The organic layer was washed with water and 
brine, and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified by silica gel 

10 column chromatography (eluent; ethyl acetate metha- 
nols: 5). The crystals were precipitated from diethyl ether- 
hexane (1 :2), filtered off, and dried under aeration to yield 
the title compound (189.4 mg, 0.39 mmol, 74.2%) as white 

15 crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.28 (6H, s), 
2.83 (3H, d, JM4.0 Hz), 3.10-3.50 (8H, m), 5.43 (1H, s), 6.56 
(1H, dd, J-2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.03 (1H, dd, 
J=2.4, 8.8 Hz), 7.30 (1H, cL J=2.4 Hz), 7.36 (1H, d, J=2.4 
, 0 Hz). 7.87 (1H, d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.16 
(1H, q, J=4.0 Hz), 8.28 (1H, d, J=8.8 Hz), 9.21 (1H, s). 

l-(2-Hydroxy-2-methylpropionyl)piperazine was synthe- 
sized by the following methods. 

25 Production Example 28-1 

Benzyl 4-(2-hydroxy-2-methylpropionyl)piperazine- 
1 -carboxylate 

30 Benzyl piperazine-1 -carbamate (2.203 g, 10.0 mmol) was 
dissolved in tetrahydrofuran (50 ml); 2-hydroxy-2-methyl- 
propionic acid (1.25 g, 12.0 mmol), 1 -ethyl-3-(3-dimethy- 
laminopropyl)carbodiimide hydrochloride (2.30 g, 12.0 
mmol), 1 -hydroxy- 1 H-benzotriazole monohydrate (1.84 g, 

35 12.0 mmol) and triethylamine (3.35 ml, 24.0 mmol) were 
added: and the reaction mixture was stirred at room tem- 
perature for 7 hours. The reaction mixture was partitioned 
between ethyl acetate and IN hydrochloric acid. The organic 
layer was washed with water, a saturated aqueous solution of 

40 sodium hydrogencarbonate and brine, and dried over anhy- 
drous sodium sulfate. The solvent was distilled off, and dried 
under reduced pressure to yield the title compound (2.823 g, 
9.21 mmol, 92.1%) as a colorless oil. 

'H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1.50 (6H, s), 

45 3.52-3.55 (4H, m), 3.60-3.70 (4H, m). 3.93 (1H, s), 5.16 
(2H, s), 7.34-7.38 (5H, m). 

Production Example 28-2 

1 -(2-Hydroxy-2-methylpropionyl)piperazine 

Benzyl 4-(2 -hydroxy- 2 -methylpropionyl)piperazine- 1 - 
carbamate (2.82 g, 9.20 mmol) synthesized in Production 

55 example 28-1 was dissolved in methanol (100 ml) under 
nitrogen atmosphere; 10% palladium on carbon (50% wet, 
1 .96 g) was added thereto, the reaction system was purged 
with hydrogen at atmospheric pressure; and the reaction 
mixture was stirred overnight. After the reaction system was 

60 purged with nitrogen, the catalyst was filtered out, and 
washed with methanol, then the solvent, together with the 
filtrate and the washing solution, was distilled off. The 
residue was dried under reduced pressure to yield the title 
compound (1.58 g, 9.20 mmol, quantitative) as a colorless 

65 oil - 

'H-NMR Spectrum (CDd 3 ) 6 (ppm): 1.49 (6H, s), 
2.84-2.94 (4H, m). 3.49 (1H, s), 3.62-3.70 (4H, m). 
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Example 29 Example 3 1 

Nl-Me%l-5^2-((3-diethylamino)propylainino)car- Nl-Methyl-5-(2-(((3-(4-methylpiperazino)propyl) I £ 5"@ 

bonyl)amino-4-pyridyl)oxy-lH-l-indolecarboxam- ammo)caitonyl)amino-4-pyridyl)oxy-lH-l -indole- J 

jde 5 carboxamide — * 

Similarly to Example 27. the title compound (96.4 mg, Similarly to Example 27, the title compound (133.2 mg, 

0.22 mmol, 73.3%) was obtained as white crystals from 0.29 mmol. 76.8%) was obtained as white crystals from 
phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy- phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indolyl)oxy- 

2-pyridyl)carbamate (121 mg, 0.30 mmol) and 3-(diethy- 10 2-pyridyl)carbamate (150 mg, 0.37 mmol, Production 
lamino^ropylamine. example 29-1 ) and 1 -(3-arninopropyl)-4-methylpiperazine. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.91 (6H, t, *H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.53 (2H, m), 

J=7.2 Hz), 1.50 (2H, m), 2.30-2.44 (6H, m), 2.83 (3H. d, 2.11 (3H. s), 2.11-2.40 (10H, m), 2.83 (3H, d, J=4.0 Hz), 
J=4.4 Hz), 3.23 (2H, m), 6.50 (1H, dd, J=2.4, 6.0 Hz). 6.68 3.09 (2H, m), 6.50 (1H, dd, J-2.4, 5.6 Hz), 6.67 (1H, d, 

(1H, d, J=3.6 Hz), 6.82 (1H, s). 7.04 (1H, dd, J=2.4, 8.8 Hz), 15 J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 
7.37 (1H, d, J=2.4 Hz), 7.87 (1H, d, J-3.6 Hz), 8.01 (1H, d, (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.01 (1H, d, J=5.6 
J=6.0 Hz), 8.10-8.17 (2H, m), 8.29 (1H, d, J=8.8 Hz). 9.04 Hz), 8.05 (1H, m), 8.16 (1H, q, J-4.0 Hz), 8.28 (1H d, J=8.8 
(1H, s). Hz) : 9.01 (1H, s). 



The starting material was synthesized as follows. 
Production Example 29-1 



Example 32 



5-(2-(3-(40xo-4-(pyrrolidin- 1 -y I)butyl)ureido)pyri- 
Phenyl N-(4-(l -(methyl amino)carbonyl-l H-5-in- din-4-yloxy)-l H-indole- 1 -carboxylic acid methyla- 

dolyl)oxy-2-pyridyl)carbamate mide 

25 

Nl-Me%l-5-(2-amino-4-pyridyl)oxy-lH-l-indolecar- The title compound (113 mg, 0.24 mmol, 77%) was 

boxamide (2.163 g, 7.66 mmol) synthesized in Production obtained as colorless crystals by performing the reaction 

example 5-1 was dissolved in N,N-cUmemylformamide (50 similar to Example 8 using 4-((4-(l -methyl carbamoyl -1H- 

ml) under nitrogen atmosphere; pyridine (0.93 ml, 11.5 mdol-5-yloxy)pyrimn-2-yl)aniinocarbonylan^o)buryric 

mmol), triethylamine (2.4 ml, 17.24 mmol) and phenyl 30 acid (130 mg, 0.31 mmol) and pyrrolidine (0.053 ml, 0.63 

chlorocarbonate (1.44 ml, 11.5 mmol) were sequentially mmol). 

added dropwise while cooled with an ice water bath; and the ^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.64 (2H. m), 

reaction mixture was heated to room temperature while 1 .71 (2H, m), 1 .82 (2H, m), 2.20 (2H, t, J=6.8 Hz), 2.83 (3H, 

stirred. After 1 hour, the reaction mixture was partitioned d, J=4.0 Hz), 3.09 (2H, q, J=6.8 Hz). 3.22 (2H, t, J-6.8 Hz), 

between ethyl acetate and water. The organic layer was 35 3.33 (2H, m), 6.50 (1H, dd, J=2.4, 5.8 Hz), 6.67 (1H, d, 

washed with water and brine, and dried over anhydrous >3.6 Hz), 6.86 (1H, d, J=2.4 Hz), 7.03 (1H, dd, J=2.4, 9.0 

sodium sulfate. The solvent was distilled off, and then the Hz), 7.36 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.00 

residue was purified by silica gel column chromatography (1H, m), 8.03 (1H, d, J=5.8 Hz), 8.16 (1H, m), 8.28 (1H, d, 

(eluent; ethyl acetate), precipitated from ethyl acetate-hex- J=9.0 Hz), 9.00 (1H, s). 

ane (1:10), filtered off, and dried under aeration to yield the 40 The starting material was synthesized by the following 

title compound (2.731 g, 6.79 mmol, 88.6%) as white methods. 

crystals. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.09 (3H, d J-4.8 Production Example 32-1 

Hz), 5.52 (1H, m), 6.62 (1H, d, J-3.6 Hz), 6.98 (1H, dd, 

J=2.4, 5.6 Hz). 7.01 (1H, d, J=2.4 Hz), 7.11 (1H, dd, J=2.4, 45 4-((4-(l-Methylcarbamoyl-lH-indol-5-yloxy)pyri- 
8.8 Hz), 7.14-7.40 (7H. m), 7.47 (1H, d, >3.6 Hz), 8.24 dm-2-yl)animc)carbonylamino)butyric acid 

(1H, d, J=8.8 Hz), 8.41 (1H, d, J=5.6 Hz). 

Ethyl 4-aminobutyrate hydrochloride (1.0 g, 6.0 mmol) 

Example 30 was suspended in N,N-dimethylformamide (6.7 ml). 5N 

50 aqueous solution of sodium hydroxide (1.2 ml, 6.0 mmol) 

Nl-Memyl-5-(2-(((3-4-hydroxypiperidino)propyl) was added and the reaction mixture was stirred at room 

ammo)carbonyl)amino-4-pyridyI)oxy-lH-l -indole- temperature. Phenyl N-(4-(l-(methylamino)carbonyl-lH- _^ 

carboxamide indol-5-yloxy)pyridin-2-yl)-N-(phenoxycarbonyl)carbam- _J fc «^ | 

ate (700 mg, 1 .3 mmol. Production example 5-2) was added 

Similarly to Example 27. the title compound (51.3 mg, 55 thereto and the reaction mixture was stirred at room tem- 

0.11 mmol, 29.5%) was obtained as white crystals from perature for 1 .2 hours. The reaction mixture was partitioned 

phenyl N-(4-(l -(methylamino)carbonyl- 1 H-5-indolyl)oxy- between ethyl acetate and water. The organic layer was dried 

2-pyridyl)carbamate (150 mg, 0.37 mmol, Production over anhydrous magnesium sulfate, concentrated under 

example 29-1) and l-(3-arnmopropyl)-4-hydroxypiperidine. reduced pressure. The residue was purified by silica gel 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.29-1.38 (2H, 60 column chromatography (Fuji Silysia BW-300, ethyl 

m), 1 .50-1 .55 (2H, m), 1 .64-1 .68 (2H, m) ; 1 .88-1 .92 (2H, acetate) to yield a pale yellow oil. This oil was dissolved in 

m), 2.20-2.24 (2H, m), 2.62-2.66 (2H, m), 2.83 (3H, d, tetrahydrofuran (6.0 ml) and methanol (3.0 ml); 4N lithium 

J=4.4 Hz), 3.06-3.12 (2H, m), 3.39 (1H, m), 4.49 (1H. d, hydroxide (1.1 ml) was added thereto at room temperature; 

J=4.0 Hz), 6.50 (1H, dd J=2.4. 5.6 Hz), 6.67 (1H. d, J=3.6 and the reaction mixture was stirred at room temperature for 

Hz), 6.84 (lH,s), 7.03 (1H, dd'j=2.4, 8.8 Hz), 7.36 (1H, s), 65 3.5 hours. Moreover, IN hydrochloric acid (4.4 ml) and 

7.87 (lH,d,J=3.6 Hz), 8.03 (1H, d J=5.6 Hz), 8.05 (1R m), water (2 ml) were added thereto while stirred at room 

8.16 (1H, q, J=4.4 Hz), 8.28 (1H, d, J=8.8 Hz), 9.02 (1H, s). temperature; and this was subjected to extraction with ethyl 



E4o 
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acetate, washed with brine, dried over anhydrous magne- 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.96 (3H, t, 

sium sulfate, and concentrated under reduced pressure. After J=7.2 Hz), 1.04 (3H, t, J=1.2 Hz), 1.63 (2H, m), 2.25 (2H, 

the precipitated crystals were suspended in diethyl ether: t, J=7.2 Hz), 2.83 (3H, dL J=4.4 Hz), 3.09 (2H, m), 3.22 (4H, 

hexane=l:l, the crystals were filtered off, washed with m ), 6.51 (1H, dd, J=2.0, 5.6 Hz), 6.67 (1H, d, J=3.4 Hz), 

diethyl ether, and dried under aeration to yield the title 5 6.86 (1H, d, J=2.0 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 

compound (411 mg, 1.0 mmol, 75%) as colorless crystals. ( 1Hj ^ j= 2 .4 Hz), 7.87 (1H, d J=3.4 Hz), 8.02 (2H. m), 8.16 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.63 (2H, m), (1H h ]=aa Hz), 8.29 (1H, d, J=8.8 Hz), 9.00 (1R s). 
2.20 (2H, t, J=7.4 Hz), 2.83 (3H. d, J=4.0 Hz), 3.10 (2H, m), 

6.52 (1H, d, J=5.4 Hz), 6.68 (1H, d, J=3.6 Hz), 6.87 (1H, s), Example 36 

7.04 (1H, dd, J=2.4, 9.0 Hz), 7.37 (1H S d, J=2.4 Hz), 7.88 10 p 

(1H, d, J=3.6 Hz), 8.03 (2H, m). 8.17 (1H, d, J=4.0Hz), 8.29 . „ n n - t . , n . - . ... 

(Ih! d, J=9.0 Hz), 9.03 (IH, s), 12.05 (i£ s). S^^^KMemylcarbamoylWyDureido^ynchn. 



4-yloxy)-lH-indole-l-carboxylic acid methylamide 



Example 33 



15 The title compound (107 mg, 0.25 mmol. 69%) was 
5-(2-(3 -(3 -(Cyclopropyl carbamoyl )propyl)ureido) obtained as colorless crystals by performing the reaction 

pyridin-4-yloxy)indole-l-carboxylic acid methyla- similar to Example 8 using 4-((4-(l-methylcarbamoyl-lH- 

mide mdol-5-yloxy)pyridin-2-yl)aminocarbonylamino)butyric 

acid (150 mg, 0.36 mmol, Production example 32-1) and 

The title compound (166 mg, 0.37 mmol, 76%) was 20 methylamine hydrochloride (49 mg, 0.73 mmol). 
obtained as colorless crystals by performing the reaction , ^ ^ & L6J 

sim, ar to Example 8 using 4-((4-(l -methyl c^amoyl-lH- 

mdol-5-yloxy)pyndin-2-yl)ammocarbonylammo)butync ' ) ' ' » \ ' ' » ' ) ' ' 

acid (200 mg, 0.49 mmol, Production example 32-1) and ^ "f Hz) 7 0 

cyclopropylamine (0.028 ml, 0.58 mmol). ,5 Hz )' 6 67 < 1H > d > J_3 6 ^ 6 86 < 1H ' d ' J ~ 24 Hz )' 7 03 

VnMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.33-^.37 (2H, ' (\H, , d* j=2A 9.2 Hz* 7.36 (IH d, « 4 Hz), 7.71 (1 H, 
m), 0.54-0.59 P (2H, m), 1.62 (2H, m), 2.02 (2H, t, J=7.4 Hz), £™ ****** 9 0? 5h °* * 

2.58 (IH, m), 2.85 (3H, m), 3.08 (2H, m), 6.53 (1H, dd, Hz >> ( 1H > ^ J ^' 2 yui s > 
J=2.4, 6.0 Hz), 6.70 (IH, d J=3.6 Hz), 6.88 (1H, d, J-2.4 

Hz). 7.06 (IH, dd, J=2.4, 8.8 Hz), 7.39 (IH, dL J=2.4 Hz), 30 Example 37 

7.86 (IH, d, J=3.6 Hz), 7.90 (IH, d J-3.6 Hz), 8.04 (IH. m), 

8.05 (IH, d, J=6.0 Hz), 8.19 (IH, d, J=4.2 Hz), 8.31 (IH, d, Nl-Memyl-5-(2-(pyiTolidin-l-ylcarbonyI)amino-4- 
J=8.8 Hz), 9.04 (IH, s). pyridyl)oxy-lH-l-indolecarboxamide 

Example 34 35 Similarly to Example 5, the title compound (265 mg, 0.70 

mmol, 69%) was obtained as white crystals from phenyl 
5-(2-(3-(4-(4-Hydroxy-4-methylpiperidin-l -yl)-4- N-(4-(l -(methylamino)carbonyl-l H-5-indolyloxy)-2-py- 

oxobutyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -car- ridyl)-N-(phenoxycarbonyl)carbamate (532 mg, 1 .02 mmol) 

boxy lie acid methylamide synthesized in Production example 5-2 and pyrrolidine (0.42 

40 ml, 5.0 mmol). 

The title compound (195 mg, 0.383 mmol, 78.9%) was MS Spectrum (ESI): 380 (M+l), 759 (2M+1) 
obtained as colorless crystals by performing the reaction 1 H-NMR Spectrum (DMSO-cy 0 (ppm): 1.78-1.84 (4H, 

similar to Example 8 using 4-((4-(l-methylcarbamoyl-lH- m)j 2 g3 (3Hj d J=4 5 Hz) 3<22 _ 336 (4H. m), 6.54 (IH, dd, 
mdol-5-yloxy)pyndm-2-yl)aimnocarbonylammo)butync J=2 3 5 6 Hz) 6 67 (m ^ J=3 6 ^ im (1Hj ^ j =2 .3, 

acid (200 mg, 0.486 mmol, Production example 32-1) and 45 g 7 Hz)? 7 35 (1H dj J=2 3 Hz)> 1M (1H? dj J=2 3 Hz)? 7 g 7 
4-hydroxy-4-memylpiperidinemonohydrochlonde (HOmg, (1H? ^ Js=3 6 Hz) ' 8<04 (m? ± >5 6 Hz)j g 16 (1H; m)j g 28 
0.729 mmol). (1H t J=g 7 ^ 8 59 (1H s) 

H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.08 (3H, s), 
1.22-1.44 (4H, m), 1.62 (2H, m), 2.27 (2H, t, J=7.4 Hz), Example 38 

2.83 (3H, d, J=4.0 Hz), 2.97 (IH, m), 3.08 (2H, m), 3.29 50 F 

(IH, m), 3.47 (IH, m), 3.89 (IH, m), 4.33 (IH, s), 6.50 (1H, Nl-Methyl-5-(2-(piperidin-l -ylcarbonyl)amino-4- 

d, J==6.0 Hz), 6.67 (IH, d, J=3.6 Hz), 6.87 (IH, s), 7.04 (IH, p y ridyl) 0 ^lH-l WecarboxanudT 

d, J-9.2 Hz), 7.36 (lH,s), 7.87 (lH.d,J-3.6 Hz), 8.01 (IH, Py yj y 

m), 8.02 (lH.d,J=6.0 Hz), 8.16 (lH,m), 8.28 (lH,d,J=9.2 . c . . . . nK - 

Hz) 9 00 HH m) 55 SimiIarl y t0 Example 5, the title compound (265 mg, 
}t ' ^ 9 0.674 mmol, 76%) was obtained as white crystals from 

Example 35 phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyloxy)- 

2-pyridyl)-N-(phenoxycarbonyl)carbamate (463 mg, 0.885 
5-(2-(3-(3-(Diemylcarbamoyl)propyl)ureido)pyridin- ^) synthesized in Production example 5-2 and piperi- 

4-yloxy)-lH-indole-l-carboxylic acid methylamide 60 dme ( 0 44 ^ 4 4 mmo1 ^ 

MS Spectrum (ESI): 394 (M+l), 787 (2M+1) 

The title compound (94 mg, 0.20 mmol, 64%) was 1 H-NMR Spectrum (DMSO-cy 6 (ppm): 1.37-1.57 (6H, 

obtained as colorless crystals by performing the reaction m), 2.83 (3H, d. J=4.4 Hz), 3.26-3.45 (4H, m), 6.54 (IH, dd, 
similar to Example 8 using 4-((4-(l -methyl carbamoyl -IH- J=2.4, 5.4 Hz), 6.67 (IH, d, J=3.4 Hz), 7.03 (IH, dd, J=2.4, 

mdol-5-yloxy)pyriin-2-yl)aminocaxbonylamino)butyric 65 8.8 Hz), 7.30 (IH. d, J=2.4 Hz), 7.36 (IH, d, >2.4 Hz), 7.87 
acid (130 mg, 0.31 mmol, Production example 32-1) and (IH, d, J=3.4 Hz), 8.05 (IH, d, J=5.4 Hz), 8.16 (IH, m), 8.28 
methylamine (0.066 ml, 0.63 mmol). (IH, t J=8.8 Hz), 9.05 (IH, s). 



ericuno)carbonyI)amino-4-pyridyl)oxy-l H- 1 -indole- 
carboxamide 
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Example 39 'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.08 (3H, s), 

1.33-1.40 (4H, m), 2.83 (3H, d, J=4.4 Hz), 3.14 (2H ; m), 

Nl -Methyl-5-(2-((4-hydroxypiperidino)carbonyl) 3.63 (2H 3 m), 4.27 (1H, s), 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 

ammo-4-pyridyI)oxy-lH-l-mdolecarboxamide (1H, d, J=3.4 Hz), 7.03 (1H, dd, J=2,4, 8.8 Hz), 7.32 (1H, d, 

5 J-2.4Hz), 7.35(lH,d, J=2.4 Hz), 7.87 (1H, d, J=3.4 Hz), 

Similarly to Example 27, the title compound (86.7 mg, 8 06 (1H, d, J=5.6 Hz), 8.16 (1H, m), 8.28 (1H, d, J=8.8 Hz), 

0.21 mmol, 21.2%) was obtained as white powder from 9.04 (1H. s). 
phenyl N-(4-(l-(methylamino)rarbonyl-lH-5-indolyl)oxy- 

2-pyridyl)carbamate (402 mg, 1.0 mmol) synthesized in Example 42 

Production example 29-1 and 4-hydroxypiperidine. 10 , . , * n . 

'H-NMR Spec,™ (DMSO-d 6 ) 6 (ppm): 1.6CM.70 (2H, 
m), 1 .75 (1H, m), 2.83 (3H. d, J=4.4 Hz), 2.95-3.01 (2H, m), 
3.55-3.65 (2H. m), 3.71-3.76 (2H, m), 4.64 (1H, d, J=4.0 

Hz). 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d J=3.6 Hz), «• -i i ♦ c i « *u ••♦i a n\ i ™ 

7.03 (1H. dd, J=2.4, 8.8 Hz), 7.32 (1H, d, J=2.4 Hz), 7.36 ft ^milarly to Example 28 the title compound 7 .1 mg, 

mtj a t \ a xj \ -7 qt/ilj a t i £ n„\ q r\£ /i rj j T~c c 0.16 mmol. 29.7%) was obtained as white crystals from 

s 8.i6 (lHq,' ^KSaKSSK.^; ^^rtrss 

(\vt \ ^ ( mmol) synthesized in Production 

^ 5 ^ example 5-1 and 4-( 1 -hydroxy -l-memylethyl)piperi dine 

Examnle 40 20 (342 mg ' 239 mm ° I) ' 

example 4u J H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.99 (6H, s), 

vn x>r u , c/>w„ * * j* i i u n 1.03-1.09 (2H, m), 1.30 (1H, m), 1.60-1.64 (2H, m), 

Nl-Me%l-5-(2-^ £ ' * 2>83 ^ ^ ^ 4 4 ^ H s 

axmno-4-pyndyl)oxy-lH-l-mdolecarboxamide 4 .1<M.15 (2H, m), 6.53 (1H. dd, J=2.4, 5.6 Hz). 6.67 (1H, 

. A t , 5 d,J=3.6Hz),7.03(lH,dd.J=2.4,8.8Hz).7.32(lH.d, J=2.4 

Phenyl N<4-(l-<methylamino)carbonyl-lH-5-mdoly- ~ Rz) 1M (JHj ^ J=2 4 Rz)} ? g7 (1H? d? J=3 6 Hz)j g 06 

loxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (440 mg, (1 H ^ Js=5 6 Rz)s 8 j 6 (1 Hj q? J=4 . 0 Hz), 8.27 (1 H, d, J=8.8 

0.841 mmol) synthesized in Production example 5-2 was 904 s) 

dissolved in N,N-dimethylformamide (5 ml); triemylamine 4 1(1 -Hydroxy- l-methylethyl)piperidine was synthesized 

(0.543 ml, 3.90 mmol) and 4-pipendone hydrochloride 3Q m m e following methods, 
monohydrate (0.530 g, 3.93 mmol) were added thereto; and 

the reaction mixture was stirred for 2 hours. The reaction Production Example 42-1 
mixture was partitioned between ethyl acetate and water. 

The organic layer was concentrated to yield the title com- Benzyl 4-ethoxycarbonylpiperidine-l-carboxylate 

pound (0.202 g, 0.496 mmol, 59%) as a colorless amorphous 35 

soIici ' 4-Ethoxycarbonylpiperidine (1.572 g, 10.0 mmol) was 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.32 (4H, t, dissolved m tetrahydrofuran (50 ml); triemylamine (2.79 ml, 

J-4.9 Hz), 2.82 (3H, d, J-4.3 Hz), 3.68 (4H, t, J=4.9 Hz), 2 0.0 mmol) and benzyl chlorocarbonate (1.71 ml, 12.0 

6.55 (1H. dd, J=2.3, 5.6 Hz), 6.67 (1H, d. J =3. 6 Hz), 7.03 mmol) were added dropwise while cooled with an ice water 

(1H, dd, J=2.3, 8.6 Hz), 7.37 (2H, s), 7,87 (1H, d, J=3.6 Hz), 40 b am . ^ me reaction mixture was stirred at room tempera- 

8.09 (1H, d, J=5.6 Hz), 8.17 (1H, s), 8.28 (1H, t, J=8.6 Hz), 0V emight. The reaction mixture was partitioned 

9.37 (1H, s). between ethyl acetate and the saturated aqueous solution of 

sodium hydrogencarbonate. The organic layer was washed 

Example 41 with brine and dried over anhydrous sodium sulfate. The 

45 solvent was distilled off. and the residue was purified by 

5-(2-(((4-Hydroxy-4-methylpiperidin-l-yl)carbonyl) silica ge l column chromatography (eluent; ethyl acetate: 

ammo)pyridin-4-yloxy)-lH-l-indole-l-carboxylic hexane=l:3) to yield the title compound (2.315 g, 7.95 

acid methylamide mmol, 79.5%) as a colorless oil. 

J H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.26 (3H, t, J=7.2 
4-Hydroxy-4-methylpiperidine monohydrochloride (508 50 Hz), 1.60-1.70 (2H, m), 1.80-2.00 (2H, m), 2.46 (1H, m), 
mg, 3.83 mmol, Production example 8-3) was dissolved in 2.80-3.00 (2H, m), 4.00-^.20 (2H, m), 4.15 (2H, q, J=7.2 
N,N-dimethylformamide (8 ml); triemylamine (2 ml) was Hz), 5.13 (2H, s), 7.29-7.38 (5H, m). 
added: and the reaction mixture was stirred at room tem- 
perature. Phenyl N-(4-( 1 -(methylamino)carbonyl- 1 H-indol- Production Example 42-2 
5-yloxy)pyridin-2-yI)-N-(phenoxycarbonyl)carbamate (500 55 

mg, 0.957 mmol. Production example 5-2) was added and Benzyl 4-(l -hydroxy- l-methylethyl)piperidine-l- 

the reaction mixture was stirred at room temperature for 8 carboxylate 
hours. The reaction mixture was partitioned between ethyl 

acetate and water. The organic layer was dried over anhy- Benzyl 4-ethoxycarbonylpiperidine- 1 -carboxylate (2.315 

drous magnesium sulfate, and concentrated under reduced 60 g, 7.95 mmol) synthesized in Production example 42-3 was 

pressure; and the residue was purified by silica gel column dissolved in tetrahydrofiiran (25 ml) under nitrogen atmo- 

chromatography (Fuji Silysia BW-300, ethyl acetate, ethyl sphere; methyl magnesium bromide (0.93 M) in tetrahydro- 

acetate methanol =20:1 then 10:1). The obtained amorphous furan (32.5 ml, 30.2 mmol) was added dropwise while 

solid was crystallized by adding diethyl ether acetone=2:l . cooled with an ice water bath; and the reaction mixture was 

Thus obtained crystals were filtered off, washed with diethyl 65 stirred at room temperature overnight. The reaction mixture 

ether, and dried under aeration to yield the title compound was partitioned between ethyl acetate and the saturated 

(385 mg, 0.909 mmol. 95.0%). aqueous solution of ammonium chloride. The organic layer 
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was washed with brine and dried over anhydrous sodium Production Example 43-1 

sulfate. The solvent was distilled off, and the residue was 

purified by silica gel column chromatography (eluent; ethyl tert-Butyl 
acetate:hexane=l:l) to yield the title compound (1.786 g, 4-(3^ethoxycarbonylpropyl)piperidine-l-carboxylate 
6.44 mmol, 81%) as a colorless oil. 5 

'H-NMR Spectmm (CDC1 3 ) 5 (ppm): 1.18 (6H, s), , ^< w1 ^^^^^^^ 

i 10 1 „ \ i An i ao u \t-iAi-mnw \ 1 -carboxylate (7.55 g, 19.7 mmol, CAS No. 89151-45-1) as 

I Jtlil ( «o m \ a 11 A?' L 3 « « £ ' described in 02*2872 was dissolved in ethanol; diethyl 

2.60-2.80 (2H, m), 4.20-4.40 (2H, m), 5.13 (2H, s), ^ 0 ^ e (3J ^ 2 1. 3 nmiol) and sodium ethoxide (1.45 fe 

7.27 7.37 (5H, m). 10 213 mmol) were added; and the reaction mixture was heated 

to reflux under nitrogen atmosphere for 2.5 hours. After 

Production Example 42-3 naturally cooled to room temperature, the saturated aqueous 

solution of ammonium chloride was added; this was sub- 

4-(l-Hydroxy-l-methylethyl)piperidine jected to extraction with ethyl acetate, washed with brine, 

15 dried over anhydrous magnesium sulfate, and concentrated 

Benzyl 4-( 1 -hydroxy- 1 -methylethyl)piperidine- 1 -car- under reduced pressure. After the residue was dissolved in 

boxylate (1.786 g, 6.44 mmol) synthesized in Production dimethyl sulfoxide (20 ml); lithium chloride (1.7 g, 40 
example 42-2 was dissolved in methanol (100 ml) under and water (°- 36 ^ 20 were added ' ^ 

nitrogen atmosphere; 10% palladium on carbon (50% wet, was stirred at 185 ° C A for L5 hours f d 

1.37 g) was added; the reaction system was purged with 20 mrther stirred at 195° C. for 2 hours. After naturally cooled 

hydrogen at atmospheric pressure; and the reaction mixture * room temperature, the reaction mixture was partitioned 

7: , • * i « * . * t , between ethyl acetate-bnne. The organic layer was washed 

was stirred overnight. After the reaction system was purged , . *. . . , , e / , r „ , 

... % Cli . ; , . , . , with bnne, dried over anhydrous magnesium sulfate, and 

with nitrogen, the catalyst was filtered out, and washed with COflcentrated ^ reduced me ^ residue was uri . 

methanol; the solvent toge&er with the nitrate and the 25 fied fey ^ , chromatography (Fuji Si i ysia 

washmg solution, was distilled off; and the residue was dried BW _ 30 o, hexane-ethyl acetate system) to yield the title 

under reduced pressure to yield the title compound (922 mg, comp ound (2.60 g, 8.7 mmol, 43%) as a pale yellow oil. 
6.44 mmol, quantitative) as pale gray crystals. 'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1 .02-1.13 (2H, m), 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.18 (6H, s), 1.23-1.29 (5H, m), 1.39 (1H, m), 1.45 (9H, s), 1.62-1.69 

1 .26-1 .42 (3H, m), 1.74-1.80 (2H ; m), 2.57-2.64 (2H, m), 30 (4H, m), 2.29 (2H, t, J=7.4 Hz), 2.67 (2H, m), 4.07 (2H, m), 

3.14-3.22 (2H, m), 3.48 (1H, s). 4.13 (2H, q, J=7.2 Hz). 

Example 43 Production Example 43-2 

5-(2-(((4-(3-Memylcarbamoyl P ropyl)piperidin-l-yl) 35 ^ 4-(piperidin-4-yl)butyrate 

carbonyl)amino)pyridin-4-yloxy)-lH-indole-l-car- ^ . , . , , „ . 

boxvlic acid methvlamide tert-Butyl 4-(3-ethoxycarbonylpropyl)pipendine-l-car- 

J boxylate (1.2 g, 4.0 mmol, Production example 43-1) was 
dissolved in trifluoroacetic acid (30 ml), and the reaction 

4-0 -((4-(l -Methylcarbamoyl- lH-indol-5-yloxy)pyridin- 4Q m ^ xture was ^ined at room temperature for 20 minutes. This 

2-yl)ainmcK:arbonyl)piperidin-4-yl)butyric acid (170 mg, was concentrate d under reduced pressure, and was further 

0.35 mmol) was dissolved m N,N-dimethylformamide (7.0 azeotropically distilled with toluene. The obtained residue 

ml); methylamine hydrochloride (48 mg, 0.71 mmol), ben- was partitioned between ethyl acetate and a saturated aque- 

zotriazol-l-yloxy-tns(dimethylamino)phosphomum ous of sodium hydrogencarbonate. The organic 

hexafluorophosphate (314 mg, 0.71 mmol) and triethy- 45 ]ayer was over ^^0^ magnesium sulfate. In 

lamine (0.35 ml) were added thereto; and the reaction addition, the aqueous layer was concentrated under reduced 

mixture was stirred at room temperature for 2 hours. The pre ssure to dryness; the obtained solid was suspended in 

reaction mixture was partitioned between ethyl acetate and te trahydroruran; insoluble portion were filtered off, and this 

water. The organic layer was washed with bnne, dried over so i ut ion was added to the previously obtained organic layer, 

anhydrous magnesium sulfate, and concentrated under 5Q ^5 was purified by silica gel column chromatography (Fuji 

reduced pressure. The residue was purified by silica gel Si , ysia NHj hexa ne-ethyl acetate-methanol system) to yield 

column chromatography (Fuji Siiysia NH silica gel, hexane- ^ me compound (L ] 5 & quantitative) as a yellow oil. 
ethyl acetate-methanol system). After a small amount of > H -NMR Spectrum (CDC1 3 ) 6 (ppm): 1.26 (3H, m), 

acetone and ethyl acetate were added to the obtained amor- } 2g _j 37 (2H? m) j ^ 52 (3H> m)> j 64 (2H? m)? j g6 

phous solid; this solution was diluted with diethyl ether, and 55 (2Hj m) 2 29 (2H ' t J==7 4 Hz)? 2 g2 (2H? m) 3 35 (2H? m)> 

the solid portion was filtered off. washed with diethyl ether, 4 j 3 / 2 j_j \ 
and dried under aeration to yield the title compound (30 mg, 

0.061 mmol, 17%) as a colorless amorphous solid. Production Example 43-3 

2 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.87-1.00 (2H, 
m), 1 .13 (2H, m), 1 .33 (1H, m), 1 .46 (2H, m), 1.57 (2H, m), 60 5-(2-(((4-(3-Ethoxycarbonylpropyl)piperidin-l-yl) 
1 .99 (2H, t, J=7.4 Hz), 2.52 (3H, d, J=4.4 Hz), 2.65 (2H, m), carbonyl)amino)pyridin-4-yloxy)-lH-indole-l-car- 
2.83 (3H, d, J=4.0 Hz), 4.03 (2H, m). 6.53 (1H, d, J=6.0 Hz), boxylic acid methylamide 

6.67 (1H, d, J=3.4 Hz), 7.03 (1H, d, J=9.0 Hz), 7.31 (1H, s), 

7.35 (1H, s), 7.66 (1H, m), 7.87 (1H, d, >3.4 Hz), 8.06 (1H, Ethyl 4-(piperidin-4-yl)butyrate (650 mg, 2.0 mmol, Pro- 

d, J=4.0 Hz), 8.16 (1H, d, J-4.0 Hz), 8.27 (1H, d, J=9.0 Hz), 65 duction example 43-2) was suspended in N,N-dimethylfor- 

9.05 (1H, s). mamide (3.35 ml); phenyl N-(4-(l-(methylamino)carbonyl- 

The starting materials were synthesized as follows. lH-indol-5-yloxy)-pyridin-2-yl)-N-(phenoxycarbonyl) * ^ v ^>*2» 
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carbamate (350 mg, 0.67 mmol, Production example 5-2) ! H-NMR Spectrum (DMSO-dg) 6 (ppm): 0.87-1.00 (2H, 

was added; and the reaction mixture was stirred at room m), 1.10-1.16 (2H, m). 1.35 (1H, m), 1.42-1.50 (2H. m), 

temperature for 1 hour. The reaction mixture was partitioned 1 .58 (2H, m), 1 .98 (2H, t, J=7.4 Hz), 2.65 (2H 5 m), 2.83 (3H, 

between ethyl acetate and water. The organic layer was dried d, J=4.0 Hz), 4.03 (2H, m), 6.53 (1H, dd, J=2.0, 5.6 Hz), 

over anhydrous magnesium sulfate, concentrated under 5 6.67 (2H,m), 7.03 (1H, dd, J=2.0, 9.0 Hz), 7.20 (1H, s), 7.31 

reduced pressure. The residue was purified by silica gel (1H, d, J=2.0 Hz), 7.35 (1H, d, J=2.0 Hz), 7.87 (1H, d, J=3.2 

column chromatography (Fuji Silysia BW-300, hexane- Hz), 8.06 (1H, d, J=5.6 Hz) 5 8.16 (1H, m), 8.28 (1H, d, J=9.0 

ethyl acetate-methanol system) to yield the title compound Hz). 9.05 (1H, s). 

(271 mg, 0.54 mmol, 8CP/0) as a pale yellow oil. The starting materials were synthesized as follows. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1 .05-1 . 1 6 (2H, m), 10 

1.22-1.28 (5H, m), 1.43 (1H, m), 1.62 (2H, m), 1.71 (2H, Production Example 44-1 
m), 2.27 (2H, t, J=7.4 Hz). 2.80 (2H, m), 2.95 (3H, d J=4.4 

Hz), 3.99 (2H, m), 4.12 (2H, q. J=7.2 Hz), 6.09 (1H. d, J=4.4 tert-Butyl 

HZ), 6.46 (1H, d, J=3.4 Hz), 6.58 (1H, dd, J=2.0, 5.6 Hz), 4-(3-carbamoylpropyl)piperidine-l-carboxylate 

7.04 (1H, ddL J=2.0, 8.8 Hz), 7.24 (1H, s), 7.28 (1H, d, J=2.0 15 

Hz), 7.32 (1H, d, J=3.4 Hz), 7.54 (1H, d, J=2.0 Hz), 8.03 tert-Butyl 4-(3-ethoxycarbonylpropyl)piperidine-l-car- 

(1H, d, J=5.6 Hz), 8.20 (1H, d, J-8.8 Hz). boxylate (0.60 g, 2.0 mmol, the product of Production 

example 43-1) and formamide (0.27 ml, 6.7 mmol) were 

Production Example 43-4 dissolved in N,N-dimethylformamide (1.0 ml); sodium 
t 1 ,tt • j , * 1 s 20 ethoxide (0.095 g, 1.4 mmol) was added thereto while stirred 

4-(l-((4-(l« and heated at 100° C: the reaction mixture was stirred for 

pyndm-2-yl)ammocarbonyl)pipendin-4-yl)butync 2 hours ^ atmosphere , ^ cooled to r00m 

a temperature, the reaction mixture was partitioned between 

, , . ... . „ , water and ethyl acetate. The organic laver was washed with 

^iiHif^cf^ylpTopy^i^^-y})^- 2J brin6) Med over ghby6ma su if ate! men the 

nyl^o)pyndin.4.yloxy)- H-mdole-l^arboxyhc acid so]vent wag offunder reduced ^ ^ resjdue 

methylanude (271 mg, 0.54 mmol, Production example was . fied . siljca , chromatography (eluent; hexane . 

43-3) was dissolved in tetrahydrofiiran (3.0 ml) and metha- elh , acetate=95: 5 to 85 ., 5) . ^ title compound was 

nol (1 .5 ml); 4N lithium hydroxide (0.54 ml) was added; and ofatained as a co , or]ess oi , (0 3g , 4 ^ 7Q%) 

the reaction ^mixture :was snired at ^room temperature for 3.5 3Q > H -NMR Spectrum (CDC1 3 ) 6 (ppm): 1.03-1.14 (2H,m), 

hours IN hydrochloric acid (2.2 ml) was added thereto j ^ 3 , { £ l3S _{ AS (1H m) L46 (9H s) 

while the stured at room temperature. After the precipitated j 71 (4^ m) 2 22 C2H t J=7 6 Hz) 2 67 (2H m) 

crystals were filtered off, the crystals were washed with AQ1 (2H ^ ^ (m fcrs) ' 5 39 (m b * } / ' * 
water and diethyl ether sequentially, and dried under aera- 

tion to yield the title compound (170 mg, 0.35 mmol, 66%) 35 Production Example 44-2 
as colorless crystals. 

'H-NMR Spectnim (DMSO-d 6 ) 5 (ppm): 0.93 (2H m) 4-(Piperidin-4-yl)butylamide 

1.16(2H,m),1.36(lH,m),1.47(2H,m),1.58(2H.m),2.15 v ^ 

U fJ^^ { l O » * f«7 It tli ^ 7m tert-Butyl 4-(3-careamoylpropyl)piperidine-lcarboxy.ate 

H d'A 2hS ^7 3 f fm I 35 aUs)7 T( IE 4 40 (° 38 & " ^ PM ™ 44 ^ W8S diSS °' Ved 

( t , '„ 1/7 7,'J 1 iTnh o.Vnn'j./in , * trifluoroacetic acid (2 ml) and the reaction mixture was 

8? 7 hh d. ?i 2 h 1' ? ( m ? stilTCd at rooin tem P^ ature fo ' 20 minutes ' ^ ^i 011 

^ ' ^ z;» ♦ V. ) sj. mixture was concentrated under reduced pressure and then 

Example 44 azeotropically distilled with toluene. The residue was par- 

45 titioned between tetrahydrofiiran and a saturated aqueous 

5-(2-(((4-(3-Carbamoylpropyl)piperidin- 1 -yl)carbo- solution of sodium hydrogencarbonate; and the organic layer 

nyl)amino)pyridin-4-yloxy)-lH-indole-l-carboxylic was dried over anhydrous magnesium sulfate and concen- 

acid methylamide trated under reduced pressure; and the residue was purified 

by silica gel chromatography (Fuji Silysia NH. ethyl acetate- 

4-(Piperidin-4-yl)butanamide (547 mg, 1,41 mmol) was 50 methanol system) to yield the title compound (0.55 g, 

dissolved in N,N-dimethylformamide (3 ml); phenyl N-(4- quantitative) as pale yellow oil. 

EC£> O — (l-(memylamino)carbonyl-lH-indol-5-yloxy)-pyridin-2- J H-NMR Spectrum pMSO-d^) 5 (ppm): 0.9O-1.01 (2H, 

" yl)-N-(phenoxycarbonyl)carbamate (210 mg, 0.402 mmol, m), 1.09-1.15 (2H, m), 1.26 (1H, m), 1.45 (2H, m), 1.55 

the product of Production example 5-2) was added thereto; (2H, m), 1 .98 (2H, t, J=7.4 Hz), 2 43 (2H, m), 2.91 (2H, m), 

and the reaction mixture was stirred at room temperature for 55 6.65 (1H, s), 7.20 (1H, s). 

1 .5 hour. The reaction mixture was partitioned between ethyl 

acetate and water; the organic layer was dried over anhy- Example 45 
drous magnesium sulfate, and concentrated under reduced 

pressure; and the residue was purified by silica gel column 5-(2-((4-Pyrrolidin-l-yl)carbonyl)piperidin-l-yl) 
chromatography (Fuji Silysia NH, ethyl acetate-methanol 60 carbonylamino)pyridin-4-yloxy)-lH-indole-l -car- 
system). The obtained amorphous solid was crystallized by boxylic acid methylamide 
adding diethyl ether. After addition of a small amount of 

ethanol to make a suspension, this was diluted with hexane. Similarly to Example 5, the title compound (134 mg, 

After separation by filtration to obtain crystals, these were 0.273 mmol, 91%) was obtained as white crystals from 

rinsed with diethyl ether and dried under aeration. Thus, the 65 phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indolyloxy)- 

title compound was obtained as colorless crystals (157 mg, 2-pyridyl)-N-(phenoxycarbonyl)carbamate (157 mg, 0.300 

0.328 mmol, 81.7%). mmol) synthesized in Production example 5-2 and (piperi- 



z 
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din-4-yl)-(pyrrolidin-l-yl)methanone (328 mg, 1.50 mmol) The reaction mixture was partitioned between ethyl acetate 

obtained from N-benzyloxycarbonylisonipecotic acid and and water. The organic layer was washed with brine and 

pyrrolidine by the method similar to Example 21. concentrated to about 100 ml. The residue was allowed to be 

*H NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.35-1.48 (2H, kept cool at 5° C. overnight to precipitate crystals. The 

m), 1.56-1.65 (2H, m), 1.71-1.80 (2H 5 m), 1.82-1.91 (2H, 5 crystals were filtered off and washed with ethyl acetate to 

m), 2.61 (1H, m), 2.73-2.84 (2H, m), 2.85 (3H, d, J=4.4 Hz), yield the title compound (4.0 g, 8.4 mmol, 28%) as white 

3.22-3.28 (2H } m), 3.44-3.50 (2H. m), 4.04-4.12 (2H, m), crystals. 

6.56 (1H, d, J=6.0 Hz), 6.69 (1 H. d, J=3.6 Hz), 7.06 (1H, dd, 'H NMR Spectrum (DMSO-dg) 6 (ppm): 1 .20-1 .65 (10H, 

J=2.4, 9.2 Hz), 7.34 (1H, s). 7.38 (1H, d, J=2.4 Hz), 7.89 m), 2.31-2.40 (5H, m), 2.66 (2H, m), 2.83 (3H, d, J=4.4 Hz), 

(lH,d J=3.6Hz),8.09(lH,d, J=6.0Hz) 8.18 (1H, q, J=4.4 10 4.08 (2H, m), 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, 

Hz). 8.30 (1H, d J=9.2 Hz), 9.16 (1H, s). J-3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.31 (1H, d, J=2.4 

Hz). 7.35 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.06 

Example 46 (1H, d, J=5.6 Hz), 8.16 (1H, q, J=4.4 Hz), 8.28 (1H, d, J=8.8 

Hz). 9.09 (1H, s). 



Nl -Memyl-S-(2-(((4-(pyrrolidin-l -yl)piperidin-l-yl) 15 
carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecar- Example 48 

boxamide 



N 1 -Methyl-5-(2-((4-ethylpiperazino)carbonyl) 



Similarly to Example 27. the title compound (88.5 mg, amino-4-pyridyl)oxy-lH-l-indolecarboxamide J 

0.19 mmol, 63.8%) was obtained as white crystals from 20 

phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy- Similarly to Example 27, the title compound (73.2 mg, 
^ 2-pyridyl)carbamate (121 mg, 0.30 mmol, Production 0.17 mmol, 57.8%) was obtained as white powder from 

£T r VL ——example 29-1 ) and 4-tetrahydro-lH-l -pyrrolylpiperidine. phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indolyl)oxy- 
^ Phenyl Nl-memyl-5-(2-(((4-(pyrrolidm-l-yl)piperidin-l- 2-pyridyl)carbamate (121 mg, 0.30 mmol, Production 

yl)carbonyl)arnmo]^yria^4-yloxy)-lH-14ndolecarboxam- 25 example 29-1) and 1 -ethylpiperazine. 
ide may be synthesized by the following methods. *H NMR Spectrum (DMSO-d^) 6 (ppm): 0.97 (3H, t, 

Phenyl N-(4<l-(methylamino)carbonyl-lH-5-indoly- J=7.2 Hz), 2.25-2.32 (6H, m), 2.83 (3H, d, J=4.0 Hz), 
loxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (12.1 g, 3.20-3.40 (4H, m), 6.55 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, 
23.2 mmol) synthesized in Production example 5-2 was d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 8.8Hz), 7.31 (1H ; d, J=2.4 
PTr CT r dissolved mdimemylformamide (150 ml); 4-tetrahydro-lH- 30 Hz), 7.36 (1H, d, J=2.4 Hz), 7.87 (1H, d, J=3.6 Hz), 8.07 
» ^ L 1-pyrrolylpiperidine (14.4 g, 93.3 mmol) was added thereto; (1H, d, J=5.6 Hz), 8.16 (1H, q, J=4.0 Hz), 8.28 (1H, d, J=8.8 
and the reaction mixture was stirred at room temperature for Hz), 9.13 (1H, s). 
16 hours. The reaction mixture was partitioned between 

ethyl acetate and water. The organic layer was washed with Example 49 

brine and concentrated to about 100 ml. The residue was 35 

allowed to be kept cool at 5° C. for overnight to precipitate Nl-Methyl-5-(2-((4-(2-hydroxyethyl)piperazino) 
crystals. The crystals were filtered off, washed with ethyl carbonyl)aniino-4-pyridyI>oxy-lH-l-indolecarboxa- 
acetate to yield the title compound (7.8 g, 16.9 mmol, 73%) mide 
as white crystals. 

J H NMR Spectrum (DMSO-d^) 6 (ppm): 1.20-1.33 (2H, 40 Similarly to Example 27, the title compound (97.6 mg, 
m), 1.60-1.70 (4H, m), 1.70-1.80 (2H, m), 2.40-2.60 (5H, 0.22 mmol, 59.7%) was obtained as pale pink powder from 
m), 2.77-2.8.4 (5H, m), 3.90-4.00 (2H, m), 6.54 (1H, dd, phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indolyl)oxy- 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz) 7.03 (1H, dd, j=2.4, 2-pyridyl)carbamate (150 mg 3 0.37 mmol, Production 
8.8 Hz), 7.31 (1H, s), 7.35 (1H, d, J=2.4 Hz), 7.87 (1H, d, example 29-1) and H2-hydroxyethyl)piperazine. 
J=3.6 Hz), 8.06 (1H, d. J=5.6 Hz), 8.16 (1H. m). 8.28 (1H, 45 J H NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.30-2.40 (6H, 
d, J=8.8 Hz), 9.1 1 (1H, s). m), 2.83 (3H, d, J=4.0 Hz), 3.20-3.40 (4H, m), 3.46 (2H. m), 

4.39 (1H, t, J=5.6 Hz), 6.55 (1H, dd, J=2.4, 5.6 Hz), 6.67 
Example 47 (1H, d, J=3.6 Hz). 7.03 (1H, dd, J-2.4, 8.8 Hz), 7.31 (1H, d, 

J=2.4 Hz), 7.35 (1H 3 d, J=2.4 Hz), 7.87 (1H, d, J-3.6 Hz), 
Nl-Memyl-5-(2-(((4-(piperidin-l-yl)piperidin-l-yl) 50 8.06 (1H, d, J=5.6 Hz), 8.16 (1H, q, J=4.0 Hz), 8.27 (1H, d, 



"feet 



Jew- 



carbonyl)amino)pyridin-4-yloxy)-lH-l -indolecar- J=8.8 Hz), 9.12 (1H, s). 

boxamide 

Example 50 

Similarly to Example 27. the title compound (94.6 mg, 
0.20 mmol, 66.2%) as white crystals was obtained from 55 Nl-Methyl-5-(2-((3-memylsulfonylpropylamino) 
phenyl N-(4-(l -(methylamino)carbonyl- 1 H-5-indolyl)oxy- carbonyl)amino-4-pyridyl)-oxy-l H-l -indolecarboxa- 

2-pyridyl)carbamate (121 mg, 0.30 mmol, Production mide 
example 29-1) and 4-piperidinopiperidine. 

Nl-Methyl-5-(2-(((4-(piperidin-l-yl)piperidin-l-yl)car- Similarly to Example 28, the title compound (166.8 mg, 

bonyl)ammo)pyridm4-yloxy)-lH-l-mdolecarboxamide 60 0.37 mmol, 70.5%) was obtained as white crystals from 
may be prepared by the following methods. Nl-memyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecarboxa- 

Phenyl N-(4-(l-(methylamino)carbonyl-lH-5-indoly- mide (150 mg, 0.53 mmol, Production example 5-1) and 
loxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (15.5 g, 3-methylsulfonylpropylamine hydrochloride (410 mg, 2.36 
29.7 mmol) synthesized in Production example 5-2 was mmol). 

dissolved in dimethylformamide (180 ml); 4-piperidinopip- 65 J H NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.70-1.90 (2H, 
eridine (20.0 g, 119 mmol) was added thereto; and the m), 2.83 (3H, d, J=4. 4 Hz), 2.94 (3H, s), 3.04-3.09 (2H, m), 
reaction mixture was stirred at room temperature for 9 hours. 3.1 7-3.24 (2H, m), 6.52 (1H. dd, J=2.4, 5.6 Hz). 6.67 (1H, 
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d, J=3.6 Hz), 6.86 (1H, s), 7.03 (1H, dd J=2.4, 8.8 Hz), 7.36 Example 52 

(1H, s), 7.87 (1H 3 d, J=3.6 Hz), 8.03 (1H, d, J=5.6 Hz), 

8.10-8.17 (2H, m), 8.28 (1H, d, J=8.8 Hz), 9.07 (1H, s). Nl-Methyl-5-(2-((4-cyclohexylpiperazino)carbonyl) 



amino-4-pyridyl)oxy-lH-l -indolecarboxamide ^ J 



Example 51 5 

r Similarly to Example 27, the title compound (121.3 mg, 

Nl-Memyl-5-(2-ft4-(2-dimethylaminoacetyl)piper- 0.25 mmol, 68.2%) was obtained as white crystals from 

azino)carbonyl)ammo-4-pyridyl)oxy- 1 H-l -indole- phenyl N-(4-(l -methylamino)carbonyl- 1 H-5-indolyl)oxy-2- 

carboxamide pyridyl)carbamate (1 50 mg, 0.37 mmol, Production example 



4-(2-ddmethyaminoacetyI)piperazine- 1 -carboxylate 



10 29-1) and 1 -cyclohexylpiperazine. 
Similarly to Example 28, the title compound (189.8 mg, 'H-NMR Spectrum pMSO-cy 6 (ppm): 1.00-1.20 (6H, 

0.40 mmol. 74.5%) was obtained as white powder from m), 1.53 (2R m), 1.60-1.80 (4H, m), 2.19 (2H, m), 
Nl-methyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecarboxa- 2.30-2.45 (5H, m), 2.83 (3H, d, J=4.0 Hz), 6.54 (1H, dd, 
mide (150 mg, 0.53 mmol, Production example 5-1) and J=2.4, 5.6 Hz), 6.67 (1H, d, J-3.6 Hz), 7.03 (1H, dd, J=2.4, 
l-(2-dimethylaminoacetyl)piperazine (500 mg, 2.92 mmol). 15 8.8 Hz), 7:31 (1H 5 d, J=2.4 Hz), 7.35 (1H, d, J-2.4 Hz), 7.87 
^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.14 (6H, s), ( 1H > ^ J = 3 - 6 Hz )> 806 ( 1H > 4 J = 5 - 6 Hz )> 8.16 (1H, q, J=4.0 
3.04 (3H, d, J=4.0 Hz), 3.29 (2H, s), 3.20-3.49 (8H, m), 6.56 Hz )= 8 - 27 ( 1H > 4 3==s ^ Hz )> 909 C 1H ' s )- 
(1H, dd. J=2.4, 5.6 Hz), 6.67 (1H 5 d J=3.6 Hz), 7.03 (1H, dd, 

J=2.4, 8.8 Hz) 7.30 (1H, d, J=2.4 Hz), 7.36 (1H, d, J=2.4 Example 53 

Hz), 7.87 (1H. d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.16 

(1H, q, J=4.0 Hz). 8.28 (1H, d, J=8.8 Hz), 9.24 (1H. s). N4-(4-(l-(Me%laniino)carbonyl-lH-5-indolyl)oxy- 

l-(2-Dimethylaminoacetyl)piperazine was prepared by 2-pyridyl)-4-morpholinecarboxamide 
the following methods. 

Similarly to Example 27. the title compound (58.6 mg, 
25 0.15 mmol, 49,4%) was obtained as white powder from 
Production Example 51-1 phenyl N .(4.((i.(( methy i ammo ) car b 0 nyl)-lH-5-indolyl) 

oxy-2-pyridyl)carbamate (121 mg, 0.30 mmol, Production 
e ? z ? r -til example 29-1) and morpholine. 

N4-(4-( 1 -(Methylamino)carbonyl- 1 H-5 -indoly l)oxy-2- 

D . . 1 , ^ „. A , inA n pyridyl)-4-morpholinecarboxamide may be prepared by the 

Benzyl pir^razme-1 -carbamate (2.203 g, 10.0 mmol) was fonowin me±Qds 

dissolved m tetrahydroluran (50 ml); 2-dimetnylaminoacetic 7 . , . . s , _____ 

acid (1.24 g, 12.0 mmol). l^thyl-S-P-dmethylaminopro- , .^^ m ^^^^^ 

pyl)carbodi__ide hydrochioride (2.30 g, 12.0 mmol). 1-hy- lox y>? -pyndy^N : ^xycaibmyl)caite^ (20 g 38 

droxy-lH-benzotria™lemonohydrate(1.84 g, 12.0 mmol) 35 ^oO^nA^zeim Paction = l^-2 was ^solvrf 

and trietbylamine (3.35 ml, 24.0 mmol) were added thereto; » . HNKhmethylfonnarmde (190 ml) morpholine (13.3 mg, 

and the reaction mixture was stirred at room temperature for 1 53 was added * e reto; and the reaction system was 

7 boms. The reaction mixture was partitioned between ethyl stured at room temperature for 9 hours. The reaction mixture 

acetate and a saturated aqueous solution of sodium hydro- was Partitioned between ethyl acetate and water, and the 

gencarbonate. The organic layer was washed with a satu- 40 organic layer was washed with bnne dried over anhydrous 

rated aqueous solution sodium hydrogencarbonate. water magnesium sulfate, and concentrated under reduced pres- 

and brine, dried over anhydrous sodium sulfate, and the sure. The obtained residue was dissolved methyl acetate and 

residue was purified by NH silica gel column chromatog- asmal ! a ™ 5unt of tetrahydrofuran; this suspension was 

raphy (eluent; ethyl acetate:hexane=3:l) to yield the title filtrated *»* sdica f*} a , cetate 311(1 

compound (954 mg, 3.12 mmol, 31.2%) as a colorless oil. « ratio of solvent mixtures of ethyl acetate:methanol=20:l, 

it t ,„ir, i. /^t-_-i s . / <* r .. , , , 10: 1, and 5:1 were eluted through the gel. The filtrate was 

w'^HZZZ (C ^V t ^ ): /» t^'u 3 '' concentrated under reduced pressure. The residue was dis- 
(2H, s), 3.45-3.65 (8H, m), 5.15 (2H, s), 7.32-7.38 (5H, m). ^ ; _ ^ (4Q J ); (2Q0 m]) was ^ 

thereto; and precipitated insoluble syrupy portion was 
Production Example 51-2 50 removed from the solution; and the resultant solution was 

concentrated again under reduced pressure. The residue was 
1 -(2-Dimethylaminoacetyl)piperazine dissolved in ethyl acetate (300 ml) and was allowed to stand 

at room temperature. After the crystals were precipitated, the 
Benzyl 4-(2-dimethyaminoacetyl)piperazirie-l -carbamate crystals were filtered off, washed with ethyl acetate, and 
(954 mg, 3.12 mmol) synthesized in Production example 55 dried to yield the crude crystals of the title compound (10.3 
51-1 was dissolved in methanol (50 ml) under nitrogen g). 9 g of this crude crystals was suspended in a mixture of 
atmosphere; 10% palladium on carbon (50% wet, 665 mg) tetrahydrofuran (3 ml) and N,N-dimethylformamide (3 ml 
was added thereto; the reaction system was purged with each); this suspension was diluted with ethanol (60 ml); and 
hydrogen at atmospheric pressure; and the reaction mixture the crystals were filtered off, washed with ethanol and dried 
was stirred overnight. After the reaction system was purged 60 t0 me **t\e compound as colorless crystals (7.70 g, 19 
with nitrogen, the catalyst was filtered out, and washed with mmol). 

methanol. The solvent, together with the filtrate and washing ^-NMR Spectrum (DMSO-d^) 6 (ppm): 2.83 (3H, d, 

solution, was distilled off, and the residue was dried under J=4.4 Hz), 3.34-3.38 (4H, m). 3.50-3.53 (4H, m), 6.56 (1H, 
reduced pressure to yield the title compound (508 mg, 2.97 dd J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.04 (1H, dd, 
mmol, 95.0%) as a colorless oil. 65 j=2.4, 8.8 Hz), 7.31 (1H, d J=2.4 Hz), 7.36 (1H, d, J=2.4 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 2.28 (6H, s), Hz), 7.87 (1H, d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.17 
2.80-2.88 (4H, m), 3.11 (2H, s), 3.52-3.62 (4H, m). (1H, q, J-4.4 Hz), 8.28 (1H, d, J=8.8 Hz), 9.19 (1H, s). 
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Example 54 trated under reduced pressure; and the obtained crystals 

were suspended with a solvent mixture of diethyl ether: 

Nl-Memyl-5-(2-((l.l-dioxothiomorpholin-4-ylcar- ethanol=10:l, filtered off, washed with diethyl ether and 

bonyl)aniino)pyridin-4-yloxy)- 1 H-l -indolecarboxa- dried under aeration to yield the title compound as colorless 

mide* 5 crystals (2.03 g, 8.63 rnmol, 91.6%). 

*H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.40 (9H, s), 

r^/s I Phenyl N-(4-(l-(memylammo)carbonyl-lH-indol-5- 3.09 (4H, t, J=5.2 Hz), 3.72 (4H, t, J=5.2 Hz). 
L yloxy)-pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (150 

mg, 0.278 mmol, Production example 5-2) was dissolved in Production Example 54-3 
N,N-dimethylformamide (1.5 ml); 5N aqueous solution of 10 

sodium hydroxide (0.29 ml) and 1,1-dioxothiomorpholine Thiomorpholine 1,1 -dioxide monohydrochloride 
hydrochloride (246 mg, 1 .44 mmol) were added thereto; and 

me reaction mixture was stirred at room temperature for 5 tert-Butyl l,l-dioxothiomorpholine-4-carboxylate (2.03 

hours. The reaction mixture was partitioned between ethyl g? g.63 mmol) was dissolved in a mixture of hydrochloric ^ 

acetate and water. The organic layer was dried over anhy- 15 acid-methanol 10 (20 ml) and tetrahydrofuran (20 ml); — £" -?2— 

drous magnesium sulfate and concentrated under reduced hydrochloric acid (4.0 ml) was added thereto during stirring 

pressure. The residue was purified by silica gel column at room temperature; and the reaction mixture was stirred at 

chromatography (Fuji Silysia BW-300, ethyl acetate). joom temperature for 3 hours. The reaction mixture was 

Diethyl ether was added to this to allow to crystallize; and concentrated; methanol (20 ml), tetrahydrofuran (20 ml) and 

me crystals were filtered off, washed with diethyl ether, and 20 hydrochloric acid (4.0 ml) were added to the obtained 

dried under aeration to yield the title compound as colorless crystals. Furthermore, water (10 ml) was added to this 

crystals (100 mg, 0.226 mmol, 78.5%). solution to perfectly dissolve the crystals; and this solution 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.83 (3H, d, was stirred at room temperature for 1 hour. The solvent was 

J=3.6 Hz), 3.10 (4H, m), 3.81 (4H, m), 6.57 (1H, dd, J=l .2, concentrated under reduced pressure; and the obtained crys- 

5.6 Hz), 6.67 (1H, d, J=3.2 Hz), 7.03 (1H, dd, J=2.0, 9.2 Hz), 25 tai s were suspended in methanol, filtered off, washed with 

7.32 (1H, m), 7.36 (1H, d, J-2.0 Hz), 7.87 (1H, d, J=3.2 Hz), methanol, and dried under aeration to yield the title com- 

8.09 (1H, d, J=5.6 Hz), 8.16 (1H, d, J=3.6 Hz), 8.28 (1H, d, pounc i as colorless crystals (1.49 g, 8.65 mmol, quantita- 

J=9.2 Hz), 9.54 (1H, s). tive ). 

The starting material was synthesized by the following *H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 3.54 (8H. m), 

methods. 30 9.83 (2H ; brs). 

Production Examples 54-1 Example 55 

tert-Butyl thiomorpholine-4-carboxylate 5-(2<3-((lR).l.Hya^xymethyl-2<,xo-2-pyrrolidin- 

. 35 l-ylemyl)ureifo)pyridm-4-yloxy)-lH-m^ 

Tmomorpholme (5.0 ml, 53 mol) was dissolved in tet- bo Hc add ethylamide 

rahydrofuran (200 ml); triemylamine (8.1 ml, 58 ml) was 

added thereto; and the reaction mixture was stirred at room „ , _ , _ . 

' . n «. , * j • , t 1co Similarly to Example 5, the title compound (118 mg, 

temperature. tert-Butoxycarbonyl dicarbonate (13.3 ml, 58 n ^ Ar i L • j *i r 

i\ ji j -i . / A ^ v . ^ 0.246 mmo , 82%) was obtained as white crystals from 

mmol) was added thereto and the reaction mixture was 40 , , VT A , ' . , * , . , TT - . j , , ~ 

stirred at room temperature for 10 hours. The reaction P heD ? n N-(4Kl-(ethyla^o)carbonyMH.5-mdolyloxy^ 

mixture was concemrated under reduced pressure; and the S^'^'^^SS ^^Zx 1- rtoHdin 1-^ 

residue was purified by silica gel column (eluent; hexane: , n ' ~ * ' , N " T Y . " { 

ethyl acetate'from 80:20, 75:25 to 70:30) to yield the title P«Wl<« (265 mg .67 mmol) i obtained by the method 

compound as colorless crystals (ICW g, 51 mmol). 45 * * xam P le 21 fro * (2R)-2-benzyloxycarbony- 

>H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.46 (9H, s), 2.57 *™™ « 

f4H m) 3 69?4H m) H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.19 (3H, t, 

V 5 ; ' " K 9 Jm J=7.2 Hz). 1.70-1.90 (4H,m). 3.20-3.60 (8H, m), 4.54 (1H, 

Production Example 54-2 m )> 4 - 98 0 H, brs), 6.55 (1H, d, J=6.0 Hz), 6.69 (1R d, J=3.6 

v 50 Hz), 6.97 (1H, s), 7.05 (1H, dd, J-2.4, 8.8 Hz), 7.39 (1H, d, 

tert-Butyl l.l-dioxothiomorpholine-4-carboxylate J=2 - 4 H z)> 7.92 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 

8.08-8.28 (2H, m), 8.30 (1H, d, J=8.8 Hz), 9.21 (1H, s). 

tert-Butyl thiomorpholine-4-carboxylate (1.91 g, 9.42 The starting material was synthesized as follows, 
mol) was dissolved in dichloromethane (50 ml); m-chlorop- 

erbenzoic acid (5.0 g, 19 mmol) was gradually added while 55 Production Example 55-1 
cooled with ice bath, stirred, and under nitrogen atmosphere; 

and the reaction mixture was stirred at room temperature for Phenyl N-(4-(l -(ethylamino)carbonyl-l H-5-indoly- 

12 hours. After addition of a saturated aqueous solution of loxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate 
sodium thiosulfate, the reaction mixture was kept stirred for 

a while: and this was subjected to extraction with ethyl 60 The reaction similar to Production example 5-2 was 

acetate, washed with brine, dried over anhydrous sodium performed by using Nl-ethyl-5-(2-aminopyridin-4-yloxy)- 

, sulfate, and concentrated under reduced pressure. Triethy- lH-indole-l-carboxamide (2.9 g, 9.9 mmol, Production 

lamine (8.1 ml, 58 ml) were added to the obtained crystals; example 27-1), tetrahydrofuran, triemylamine and phenyl 

and the reaction mixture was stirred at room temperature. chloroformate; the extraction and washing was performed; 

pr3»| mm tert-Butoxycarbonyl dicarbonate (13.3 ml, 58 mmol) was 65 the obtained residue was crystallized by addition of a solvent 

added thereto; and the reaction mixture was stirred at room mixture of diethyl ethenhexane=l :1 ; and the obtained crys- 

temperature for 10 hours. The reaction mixture was concen- tals were filtered off, washed with diethyl ether, and dried 
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under aeration to yield the title compound as pale pink 
crystals (3.7 g, 6.9 mmol, 70%). 

'H-NMR Spectrum (DMSOk1 6 ) 5 (ppm): 1.17 (3H, t, 
J-7.2 Hz), 3.29 (2H, m), 6.66 (1R d, J=3.4 Hz), 6.96 (1H, 
dd, J=2.0, 5.8 Hz), 7.09 (1H, dd, J=2.0, 8.0 Hz), 7.17 (4H, 
d, J=8.0 Hz), 7.29 (2H. d, J=8.0 Hz), 7.41-7.44 (5H, m), 
7.51 (1H, d. J=2.0 Hz), 7.92 (1H, d. J=3.4 Hz), 8.22 (1H, m), 
8.31 (1R d, J=8.8 Hz), 8.42 (1H, d, J=5.8 Hz). 

Example 56 

5-(2-(3-((l S)-l -Hydroxymethyl-2-oxo-2-pyrrohdin- 
1 ylemyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -car- 
boxylic acid ethylamide 

Similarly to Example 5, the title compound (132 mg, 
0.275 mmol, 92%) was obtained as white crystals from 
phenyl N-(4-(l -(ethylamino)carbonyl-lH-5-indolyloxy)-2- 
pyridyl)-N-(phenoxycarbonyl)carbamate (161 mg. 0.300 
mmol) synthesized in Production example 55-1 and (2S)-2- 
amino-3-hydroxy-l -(pyrrolidin-1 -yl)propan-l -one hydro- 
chloride (synthesized as an intermediate in Example 18). 



10 



15 



20 



Example 57 

5-(2-(3-((lR)-l-Hydroxymemyl-2-oxo-2-piperidin- 
1 -ylemyl)ureido)pyridin-4-yloxy)- lH-indole- 1 -car- 
boxylic acid ethylamide 

Similarly to Example 5, the title compound (127 mg, 
0.257 mmol, 86%) was obtained as white crystals from 
phenyl N-(4-(l -(ethylamino)carbonyl- lH-5-indo!yloxy)-2- 
pyridyl)-N-(phenoxycarbonyl)carbamate (161 mg. 0.300 
mmol) and (2R)-2-annno-3-hydroxy-l-(piperidin-l-yl)pro- 
pan-l-one (228 mg, 1.32 mmol, synthesized as an interme- 
diate in Example 21). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.19 (3H, t, 
J=7.2 Hz), 1.38-1.61 (6H, m), 3.25-3.53 (8H,m), 4.75 (1H, 
m), 4.92 (1R bis). 6.54 (1H, dd, J-2.4, 6.0 Hz), 6.69 (1H, 
d, J=3.6 Hz), 6.97 (1H, d, J=2.4 Hz), 7.05 (1H, dd J=2.4, 9.0 
Hz), 7.38 (1R d, J=2.4 Hz), 7.92 (1H, d, J=3.6 Hz), 8.05 
(1H, d, J=6.0 Hz), 8.0&-8.27 (2H, m), 8.30 (1R d, J=9.0 
Hz) ; 9.21 (1H, s); 

Example 58 

5-(2-(3-((lS>l-Hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -car- 
boxylic acid ethylamide 

Similarly to Example 5, the title compound (54.4 mg, 
0.110 mmol, 73%) was obtained as white crystals from 
phenyl N-(4-(l -(ethylamino)carbonyl-lH-5-indolyloxy)-2- 
pyridyl)-N-(phenoxycarbonyl)carbamate (80.1 mg, 0.150 
mmol) synthesized in Production example 55-1 and (2S)-2- 
amino-3-hydroxy- 1 -(piperidin- 1 -yl)propan- 1 -one hydro- 
chloride (156 mg, 0.748 mmol, synthesized as an interme- 
diate in Example 20). 

Example 59 

5-(2-(3-(2-(4-Hydroxy-4-methylpiperidin-l-yl)-2- 
oxoemyl)ureicb)pyridin-4-yloxy )- 1 H-indole- 1 -car- 
boxylic acid ethylamide 

The reaction similar to Example 5 was performed by 
using ((4-(l -ethylcarbamoyl-1 H-indol-5-yloxy)pyridin-2- 
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yl)aminocarbonylamino)acetic acid (149 mg, 0.37 mmol) 
and 4-hydroxy-4-methylpiperidine monohydrochloride (68 
mg, 0.45 mmol, Production example 8-3); purification was 
performed by silica gel column chromatography (Fuji Sily- 
sia BW-300, eluent, ethyl acetate:methanol=9:l: Fuji Silysia 
NH, eluent, ethyl acetate:methanol=10:l; and again Fuji 
Silysia BW-300, eluent, ethyl acetate-methanol system); and 
the obtained crystals were suspended in diethyl ether and 
filtered off, washed with diethyl ether and dried under 
aeration to yield the title compound as colorless crystals (40 
mg, 0.081 mmol, 22%). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.10 (3H, s), 
1.16(3H,t, J=7.2Hz). 1.43 (4H,m),3.01 (2H, m), 3.36 (2H, 
m), 3.89 (2H, m), 3.96 (2H, d, J=4.4 Hz), 4.37 (1H, s), 6.52 
(1H, d, J=5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.91 (1H, s), 7.03 
(1H, d, J=9.0 Hz), 7.37 (1H, s), 7.90 (1H, d J=3.6 Hz), 8.03 
(1H, d, J=5.6 Hz), 8.17 (1H, m), 8.22 (1H, m), 8.28 (1H, d, 
J=9.0 Hz), 9.27 (1H, s). 

The starting material was synthesized as follows. 

Production Example 59-1 

((4-( 1 -Ethylcarbamoyl- 1 H-indol-5-yloxy)pyridin-2- 
yl)annnocarbonylamino)acetic acid 

Methyl aminoacetate hydrochloride (292 mg. 2.33 mmol) 
was suspended in a solvent mixture of N.N-dimethylforma- 
mide (4 ml) and triethylamine (1 ml); phenyl N-(4-(l- 
(ethylamino)carbonyl- 1 H-5-indolyloxy)-2-pyridyl)-N-(phe- 
noxycarbonyl Carbamate (250 mg, 0.466 mmol, Production 
example 55-1) was added thereto: and the reaction mixture 
was stirred at room temperature for 2 days. The reaction 
mixture was partitioned between ethyl acetate and water; 
and the organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The obtained residue was dissolved in a solvent 
mixture of tetrahydrofuran (2 ml) and methanol (1 ml): and 
4N aqueous solution of sodium hydroxide was added thereto 
while stirred at room temperature; and the reaction mixture 
was stirred for 1.5 hour at room temperature. After IN 
hydrochloric acid was added, extraction was performed with 
ethyl acetate-tetrahydrofuran, washed with brine, dried over 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The obtained crystals were suspended in diethyl 
ether, filtered off, washed with dimethyl ether, and dried 
under aeration to yield the title compound as colorless 
crystals (149 mg, 0.375 mmol, 80.5%). 

] H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17 (3H, t, 
J=7.0 Hz), 3.36 (2H, d, J=7.0 Hz), 3.81 (2H, d, J-5.2 Hz), 
6.54 (1H, d. J=5.6 Hz), 6.67 (1R d, -N3.4 Hz), 6.85 (1H, s), 
7.04 (1R dd, J=2.0, 8.8 Hz), 7.37 (1H, d, J=2.0 Hz), 7.90 
(1H, d, J-3.4 Hz), 8.05 (1H, d, J=5.6 Hz), 8.20-8.30 (3H, 
m), 9.27 (1H, s), 12.55 (1H, s). 

Example 60 

Nl-Ethyl-5-(2-((((l-methyl-4-piperidyl)methyl) 
aniino)carbonyl)amino-4-pyridyl)oxy- 1 H-l -indole- 
carboxamide 

Similarly to Example 27, a crude product of tert -butyl 
4-((((( 4 ~((l -(emylamino)carbonyl-l H-5-indolyl)oxy)-2-py- 
ridyl)arnmoXarrx)nyl)amino)methyl)piperidin-l-carboxy- 
late was obtained from phenyl N-(4-(l-(ethylamino)carbo- 
nyl)-lH-5-indolyl)oxy)-2-pyridyl Carbamate (150 mg, 0.36 
mmol, Production example 27-2) and tert -butyl 4-aminom- 
ethyl-l-piperidine carboxylate. Trifluoroacetic acid was 
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added to this at room temperature; the solution was stirred 
for 30 minutes; trifluoroacetic acid was distilled off; triethy- 
1 amine-methanol was added to the residue to neutralize; and 
the solvent was distilled off again under reduced pressure. 
The residue was dissolved in tetrahydrofuran (4.0 ml)- 
methanol (4.0 ml); acetic acid (0.1 ml). 37% aqueous 
formaldehyde solution (0.5 ml) and sodium cyanoborohy- 
dride (90.5 mg, 1.44 mmol) were added at room tempera- 
ture; and the reaction mixture was stirred for 1 hour. The 
reaction mixture was partitioned between ethyl acetate and 
water, and the organic layer was washed with water and 
brine, dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified by NH silica gel 
column chromatography (eluent; ethyl acetate:metha- 
nol=98:2). The crystals were precipitated from diethyl ether, 
filtered off, and dried under aeration to yield the title 
compound as white crystals (197.0 mg, 0.44 mmol, 60.7%). 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.08-1.19 (5H, 
m), 1.30 (1H. m), 1.54 (2H, m), 1.75 (2H, m), 2.09 (3H, m), 
2.70 (2H, m), 2.98 (2H, m), 3.20-3.40 (2H, m), 6.49 (1 H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.85 (1H, s), 7.03 
(1H, dd, J=2.4, 8.8 Hz). 7.36 (1H, d J-3.6 Hz), 7.90 (1H, d, 
J=2.4 Hz), 8.02 (1H, d, J=5.6 Hz), 8.08 (1H. m). 8.22 (1H, 
m), 8.28 (1H, d, J=8.8 Hz), 9.00 (1H, s). 

Example 61 

Nl-Ethyl-5-(2-(((2-(di ethyl amino)ethyl)amino)car- 
bonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxam- 
ide 

Similarly to Example 27, the title compound (140.9 mg, 
0.32 mmol. 89.2%) was obtained as white crystals from 
phenyl N-(4-(l -(ethylamino)carbonyl- 1 H-5-indolyl)oxy-2- 
pyridyl)carbamate (1 50 mg, 0.36 mmol, Production example 
27-2) and 2-(diethylamino)ethylamine. 

X H-NMR Spectrum (DMSOk1 6 ) 8 (ppm): 0.93 (6H, t, 
J=7.2 Hz), 1.17 (3H, t, J=7.2 Hz), 2.40-2.49 (6H, m), 3.13 
(2H, m), 3.20-3.40 (2H, m), 6.49 (1H, dd, J=2.4, 5.6 Hz), 
6.67 (1H, d, J=3.6 Hz), 6.82 (1H, s). 7.03 (1H, ddL J=2.4, 8.8 
Hz). 7.36 (1H. d, J=2.4 Hz), 7.90 (1H, d, J=3.6 Hz), 8.00 
(1H, d, J=5.6 Hz), 8.20-8.25 (2H. m), 8.28 (1H, d, J=8.8 
Hz), 9.11 (1H, s). 

Example 62 

Nl-Ethyl-5-(2-(((2-(morpholm-4-yl)emyl)aniino) 
carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxa- 
mide 

Similarly to Example 27, the title compound (155.0 mg, 
0.34 mmol, 95.1%) was obtained as white crystals from 
phenyl N-(4-( 1 -(ethylamino)carbonyl- lH-5-indolyl)oxy-2- 
pyridyl)carbamate (150 mg, 0.36 mmol, Production example 
27-2) and 4-(2-aminoethyl)morpholine. 

l H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.67 (3H, t, 
J=7.2 Hz), 2.30-2.40 (6H, m). 3.20 (2H, m). 3.20-3.40 (2H, 
m), 3.54-3.57 (4H, m), 6.50 (1H, dd, 3=2 A, 5.6 Hz), 6.67 
(1H, d, J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2.4, 8.8 Hz), 
7.36 (1H, d, J=3.6 Hz), 7.90 (1H, d, J=2.4 Hz), 8.02 (1H, d, 
J=5, 6 Hz), 8.10-8.25 (2H, m), 8.28 (1H, d, J=8.8 Hz), 9.11 
(1H, s). 

Example 63 

Nl-Ethyl-5-(2-(((2-(4-hydroxypiperidino)ethyl) 
amino)carbonyl)amino-4-pyridyl)oxy- 1 H - 1 -indole- 
carboxamide 

Similarly to Example 27, the title compound (49.1 mg, 
0.11 mmol, 35.1%) was obtained as white crystals from 



phenyl N-(4-( 1 -(ethylamino)carbonyl- lH-5-indolyl)oxy-2- 
pyridyl)carbamate (1 25 mg, 0.30 mmol, Production example 
27-2) and l-(2-aminoethyl)-4-hydroxypiperidine dihydro- 
chloride. 

5 'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.17 (3H, t, 
J=7.2 Hz), 1.36 (2H m), 1.66-1.70 (2H, m), 2.00 (2H, m), 
2.32 (2H. m), 2.65-2.69 (2H, m), 3.16 (2H, m), 3.20-3.40 
(2H, m), 3.40 (1H, m), 4.53 (1H, d, J=4.0 Hz), 6.50 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.83 (1H, s), 7.03 

10 (1H, dd. J=2.4. 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 7.90 (1H, d, 
J=3.6 Hz), 8.01 (1H, d, J=5.6 Hz), 8.10-8.23 (2H, m), 8.28 
(1H, d, J=8.8 Hz), 9.11 (1H, s). 

15 Example 64 

Nl-Methyl-5-(2-(((2-(4-hydroxypiperidino)ethyl) 
anmio)carbonyl)amino-4-pyridyl)oxy-l H-l -indole- 
carboxamide 

20 

Similarly to Example 27, the title compound (114.3 mg, 
0.25 mmol. 25.3%) was obtained as white crystals from 
phenyl N-(4-(l -(methylamino)carbonyl-lH-5-indolyl)oxy- 
2-pyridyl)carbamate (402 mg, 1.0 mmol, Production 
example 29-1) and l-(2-aminoethyI)-4-hydroxypiperidine 
dihydrochloride. 

X H-NMR Spectrum (DMSO-cU 8 (ppm): 1.32-1 .38 (2H, 
m), 1.60-1.70 (2H, m), 1.96-2.03 (2H, m), 2.31-2.34 (2H, 
30 m), 2.60-2.70 (2H, m), 2.83 (3H, d J=4.4 Hz), 3.15-3.18 
(2H, m), 3.42 (1H, m) 9 4.53 (1H, d, J=4.0 Hz), 6.51 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.84 (1H, s), 7.04 
(1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, dL J=2.4 Hz), 7.87 (1H, d, 
J-3.6 Hz), 8.01 (1H, d, J=5.6 Hz), 8.14-8.16 (2H, m), 8.28 
35 (1H, d, J=8.8Hz), 9.11 (1H, s). 

Example 65 
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Nl-Emyl-5-(2-((3-(diemylammo)propylamino)car- 
bonyl)amino-4-pyridyl)oxy- 1H-1 -indolecarboxam- 
ide 

Similarly to Example 27, the title compound (159.9 mg, 
0.35 mmol, 98.1%) was obtained as white crystals from 
phenyl N-(4-(l-(emylamino)carbonyl-lH-5-indolyl)oxy-2- 
pyridyl)carbamate (1 50 mg, 0.36 mmol, Production example 
27-2) and 3-(dietnylamino propylamine. 

X H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.91 (6H, t, 
J=7.2 Hz), 1.17 (3H. t, J=7.2 Hz), 1.50 (2H. m). 2.32-2.41 
(6H, m). 3.10 (2H, m). 3.20-3.40 (2H, m). 6.50 (1H, dd, 
J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.81 (1H, s), 7.03 
(1H, dd, J=2A 8.8 Hz), 7.36 (1H, d J=3.6 Hz), 7.90 (1H, d, 
J=2.4 Hz), 8.00 (1H, d, J=5.6 Hz), 8.12 (1H, m), 8.22 (1H, 
t, J=5.2 Hz), 8.28 (1H, d, >8.8 Hz), 9.03 (1H, s). 

Example 66 

Nl-Emyl-5-(2-(((3-(morpholin-4-yl)propyI)amino) 
carbonyl)amino-4-pyridyI)oxy-l H-l -indolecarboxa- 
mide 

Similarly to Example 27, the title compound (135.0 mg, 
0.29 mmol. 96.4%) was obtained as white crystals from 
phenyl N-(4-( 1 -(emylamino)carbonyl- 1 H-5-indolyl)oxy-2- 
pyridyl)carbamate (125 mg, 0.30 mmol, Production example 
27-2) and 4-(3-aminopropyl)morpholine. 
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] H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17 (3H, t, 
J=1.2 Hz), 1.55 (2H, m). 2.20-2.40 (6H, m), 3.11 (2H, m), 
3.20-3.40 (2H, m), 3.51-3.55 (4H, m), 6.50 (1H 5 dd, J=2.4, 
5.6 Hz), 6.67 (1H, d. J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, 
J=2.4, 8.8 Hz), 7.36 (1H, d. J=2.4 Hz), 7.90 (1H, d, J=3.6 
Hz). 8.01 (1H, d, J=5.6 Hz). 8.04 (1H, m). 8.21 (1H, t, J=5.6 
Hz), 8.28 (1H, d J=8.8 Hz), 9.02 (1H, s). 

Example 67 

Nl-Ethyl-5-(2-(((3-(4-methylpiperazino)propyl) 
ammo)carbonyl)amino-4-pyridyl)oxy-l H-l -indole- 
carboxamide 

Similarly to Example 27, the title compound (141.9 mg, 
0.30 mmol. 98.6%) was obtained as white crystals from 
phenyl N-(4-( 1 -(ethylamino)carbonyl- 1 H-5-indolyl)oxy-2- 
pyridyl)carbamate (125 mg, 0.30 mmol, Production example 
27-2) and 1 -(3-aminopropyl)-4-methylpiperazine. 

*H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17 (3H, t, 
J=7.2 Hz), 1.54 (2H, m), 2.11 (3H, s), 2.11-2.40 (10H, m), 
3.08 (2H, m), 3.20-3.40 (2H. m), 6.50 (1H. dd, J=2.4, 5.6 
Hz), 6.67 (1H. d, J=3.6 Hz), 6.84 (1H, s), 7.03 (1H, dd, 
>2.4, 8.8 Hz), 7.36 (1H, d J-2.4 Hz), 7.90 (1H, d, J=3.6 
Hz). 8.01 (1H, d, J-5.6 Hz). 8.04 (1H, m). 8.22 (1H, t, J=5.6 
Hz), 8.28 (1H, d, J=88 Hz), 9.01 (1H, s). 

Example 68 

Nl -Cyclopropyl-5-(2-(((4-(pyrroHdin-l -yl)piperidin- 
1 -yl)carbonyl)anuno)pyridin-4-yloxy)- 1 H- 1 -indole- 
carboxamide 

Tetrahydrofuran (30 ml) and triethylamine (3.87 ml, 27.8 
mmol) were added to Nl -cyclopropyl-5-(2-amino-4-py- 
ridyl)oxy-lH-l-indolecarboxamide (2.85 g, 9.25 mmol, 
CAS No. 417722-12-4) which was described in WO 
02/32872: phenyl chloroformate (2.57 ml, 20.4 mmol) was 
added thereto at 0° C. while stirred; and the reaction mixture 
was stirred at room temperature for 2 hours. The reaction 
mixture was partitioned between ethyl acetate and water; 
and the organic layer was concentrated to yield 3.30 g of the 
mixture of phenyl N-(4-(l -(cyclopropylamino)carbonyl-lH- 
5-indolyl)-oxy-2-pyridyl)carbamate and phenyl N-(4-(l-cy- 
clopropylaminocarbonyl-lH-5-indolyl)oxy-2-pyridyl)-N- 
(phenoxycarbonyl)carbamate. A portion of 0.524 g of the 
mixture was dissolved in N,N-dimethylformamide (5 ml); 
4-(l-pyrrolidinyl)piperidine (0.736 g, 4.80 mmol) was 
added thereto; the reaction mixture was stirred for 5 hours; 
the reaction mixture was partitioned between ethyl acetate 
and water; and the organic layer was concentrated to yield 
the title compound as white crystals (280 mg, 0.57 mmol). 

MS Spectrum (ESI): 489 (M+l). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.57-0.75 (4H, 
m), 1.18-1.30 (2H, m), 1.58-1.80 (6H, m), 2.03-2.12 (1H, 
m), 2.38-2.48 (4H, m), 2.72-2.87 (3H, m). 3.88-3.96 (2H, 
m), 6.53 (1H, dd, J=2.7. 6.1 Hz), 6.64 (1H. d, J=3.4 Hz), 
7.03 (1H. dd, J=2.7, 8.9 Hz), 7.30 (1H. A J=2.7 Hz), 7.35 
(1H, d, J=2.7 Hz), 7.86 (1H, d, J=3.4 Hz), 8.06 (1H, d, J=6.1 
Hz), 8.24-8.29 (2H, m), 9.08 (1H, s). 

Example 69 

5-(2-(3<(lR)-l-Hydroxymethyl-2^xo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)- IH-indole-l -car- 
boxylic acid cyclopropylamide 



(165 mg) of N-(4-(l-cyclopropylaminocarbonyl-lH-5-in- 
dolyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate and 
phenyl N-(4-( 1 -cyclop ropyl am in ocarbonyl- 1 H-5 -indoly- 
loxy)-2-pyridyI Carbamate, intermediates in Example 68, 
5 and (2R)-2-ammo-3-hydroxy-l-(pyrrolidin-l-yl)propan-l- 
one (265 mg, 1.67 mmol, synthesized as an intermediate in 
Example 55). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.58-0.66 (2H, 
m), 0.70-0.78 (2H, m), 1.72-1.90 (4H. m), 2.78 (1H. m), 
3.20-3.60 (6H, m), 4.54 (1H, m), 4.98 (1H, t, J=5.6 Hz), 
6.53 (1H, dd, J=2.0, 6.0 Hz), 6.67 (1H. d, J=3.6 Hz) 6.97 
(1H, d, J=2.0 Hz). 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, d, 
J=2.4 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.16 (1H. brs), 8.25-8.34 (2H, m), 9.18 (1H, s). 



15 



20 



45 



Example 70 

5<2-(3-((lS)-l-Hyo>oxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)- 1 H -indole- 1 -car- 
boxylic acid cyclopropylamide 



Similarly to Example 5, the title compound (117 mg, 
0.237 mmol) was obtained as white crystals from a mixture 
(165 mg) of phenyl N-(4-(l-cyclopropylaminocarbonyl-lH- 
5 -indolyloxy)-2 -pyridyl)-N-(phenoxycarbonyl)carbamate 
25 and phenyl N-(4-(l-cyclopropylaminocarbonyl-lH-5-in- 
dolyloxy)-2-pyridyl)carbamate, intermediates in Example 
68, and (2S)-2-ammo-3-hydroxy-l-(pyrrolidin-l-yl)propan- 
1-one hydrochloride (synthesized as an intermediate in 
Example 18). 

Example 71 

5-(2-(3-(2-Oxo-2 -(pyrrolidin- 1 -yl)ethyl)ureido)pyri- 
din-4-yloxy)-lH-indole-l-carboxylic acid cyclopro- 
35 pylamide 

Similarly to Example 5, the title compound (90.9 mg, 
0.197 mmol) was obtained as white crystals from a mixture 
(165 mg) of phenyl N-(4-(l-cyclopropylaminocarbonyl-lH- 
4Q 5-indolyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate 
and phenyl N-(4-( 1 -cyclopropylaminocarbonyl-1 H-5-in- 
dolyloxy)-2-pyridyl)carbamate, intermediates in Example 
68, and 2 -amino- 1 -(pyrrolidin- l-yl)ethanone hydrochloride 
(247 mg, 1.50 mmol, synthesized as an intermediate in 
Example 7). 

'H-NMR Spectrum (DMSO-cy 6 (ppm): 0.58-0.66 (2H, 
m), 0.71-0.79 (2H, m), 1.72-1.80 (2H. m), 1.83-1.91 (2H, 
m), 2.78 (1 H, m). 3.28-3.40 (4H, m), 3.89 (2H, d, J=4.4 Hz), 
6.54 (1H. dd, J=2.0, 6.0 Hz), 6.67 (1H, d, >3.6 Hz), 6.94 
(1H, d, J-2.0 Hz). 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.38 (1H, d, 
J=2.4 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.17 (1H, brs), 8.26-8.35 (2H, m), 9.28 (1H, s). 

Example 72 



Similarly to Example 5. the title compound. (113 mg, 
0.229 mm ol) was obtained as white crystals from a mixture 



55 5 -(2 -(3-(3-Oxo-3 -(pyrrolidin- 1 -yl)propyl)ureido) 
pyridin-4-yloxy)-lH-indole-l-carboxylic acid cyclo- 
propylamide 

Similarly to Example 5, the title compound (113 mg, 
60 0.237 mmol) was obtained as white crystals from a mixture 
(165 mg) of phenyl N-(4-(l -cyclopropylaminocarbonyl-1 H- 
5-indolyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate 
and phenyl N-(4-(l -cyclopropylaminocarbonyl- 1 H-5-in- 
dolyloxy)-2-pyridyl)carbamate, intermediates in Example 
65 68, and 3-amino-l-(pyrrolidin-l-yl)propan-l-one hydro- 
chloride (268 mg, 1 .50 mmol, synthesized as an intermedi- 
ate in Example 25). 
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*H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.58-0.66 (2H, 
m), 0.71-0.79 (2H, m), 1.70-1.79 (2H, m). 1.79-1.88 (2H, 
m), 2.40 (2H, t, J=6.4 Hz), 2.78 (1H, m), 3.24-338 (6H, m), 
6.51 (1H. dd, J=2.0, 6.0 Hz), 6.67 (1H. d. J=3.8 Hz), 6.93 
(1H, d, J=2.0 Hz), 7.05 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, d, 
J=2.4 Hz), 7.88 (1H. d, J=3.8 Hz), 7.98-8.10 (2H 5 m), 
8.26-8.34 (2H, m), 9.09 (1H, s). 

Example 73 

5-(2-(3-((lR)-l-Hydroxymemyl-2-oxo-2-piperidin- 
1 -ylemyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -car- 
boxylic acid cyclopropylamide 

Similarly to Example 5, the title compound (106 mg, 
0.209 mmol) was obtained as white crystals from a mixture 
(165 mg) of phenyl N-(4-(l<yclopropylaminocarbonyl-lH- 
5-ind^lyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate 
and phenyl N-(4-( 1 -cyclopropylaminocarbonyl- 1 H-5-in- 
dolyloxy)-2-pyridyl)carbamate, intermediates in Example 
68, and (2R)-2-annno-3-hydroxy-l-(piperidin-l-yl)propan- 
1 -one (228 mg, 1 .32 mmol, synthesized as an intermediate 
in Example 57). 

: H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.58-0.66 (2H, 
m), 0.70-0.78 (2H, m). 1.38-1.62 (6H, m), 2.79 (1H ; m), 
3.38-3.53 (6H, m), 4.75 (1H, m), 4.93 (1H, t, J-5.8 Hz), 
6.54 (1H. dd, J=2.0, 6.0 Hz), 6.67 (1H. d. J=3.6 Hz), 6.97 
(1H, d. J=2.0 Hz), 7.06 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, d, 
J=2.4 Hz), 7.88 (1H, d, J=3.6 Hz), 8.05 (1H, d, J=6.0 Hz), 
8.10-8.34 (3H, m), 9.20 (1H, s). 

Example 74 

5<2-(3-((lS)-l-Hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -car- 
boxylic acid cyclopropylamide 

Similarly to Example 5, the title compound (66.8 mg, 
0.132 mmol) was obtained as white crystals from a mixture 
(82.3 mg) of phenyl N-(4-(l-cyclopropylaminocarbonyI- 
lH-5-indolyloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbam- 
ate and phenyl N-(4-(l cyclopropylaminocarbonyl- 1H-5- 
indolyloxy)-2-pyridyl)carbamate, intermediates in Example 
68, and (2S)-2-amino-3-hydroxy-l -(piperidin-1 -yl)propan- 
1-one hydrochloride (156 mg, 0.748 mmol, synthesized as 
an intermediate in Example 20). 

Example 75 

N 1 -Phenyl- 5-(2-(((3-(diemylamino)propyl)amino) 
carbonyl)amino-4-pyridyl)-oxy-l H- 1 -indolecarboxa- 
mide 

The title compound was obtained from Nl-phenyl-5-(2- 
ammo-4-pyridyl)oxy)-l H-l -indolecarboxamide (CAS No. 
417721-87-0) which was written in the description of WO 
02/32872 and 3-diemylaminopropylamine using a procedure 
analogous to that described for Example 28. 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.91 (6H, t, 
J=7.2 Hz). 1 .47-1 .53 (2H, m), 2.30-2.44 (6H, m), 3.05-3.14 
(2H, m), 6.52 (1H, dd, J=6.0, 2.0 Hz), 6.76 (1H, d, J=3.6 
Hz). 6.84 (1H, d, J=2.0H), 7.09 (1H, dcL J=9.2, 2.4 Hz), 7.13 
(1H, t, J=7.6 Hz). 7.38 (2H, dd, J=7.6, 7.6 Hz), 7.42 (1H, d, 
J=2.4 Hz), 7.64 (2H, d, J=7.6 Hz), 8.02 (1H. d, J=6.0 Hz), 
8.10-8.14 (2H, m), 8.27 (1H, d, J=9.2 Hz), 9.05 (1H, brs), 
10.10 (1H, brs). 
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Example 76 

Nl -Phenyl- 5-(2-(((3-(4-methylpiperazin-l -yl)pro- 
pyl)amino)carbonyl)anuno-4-pyridyl)oxy-l H- 1 - 
5 indolecarboxamide 

Similarly to Example 28, the title compound was obtained 
from Nl -phenyl-5-(2-amino-4-pyridyl)oxy-l H-l -indolecar- 
boxamide (CAS No. 417721-87-0) which was described in 

io WO 02/32872 and l-(3-aminopropyl)-4-methylpiperazine. 
'H-NMR Spectrum (DMSO-cy 6 (ppm): 1.52-1.59 (2H, 
m), 2.13 (3H, s), 2.15-2.45 (10H, m), 3.08-3.15 (2H, m), 
6.54 (1H. dd, J=6.0, 2.0 Hz), 6.79 (1H, d, J=3.6 Hz), 6.89 
(1H, brs), 7.10 (1H, dd. J=2.4, 9.2 Hz), 7.15 (1H, t, J=7.6 

15 Hz). 7.40 (2H. t, J=7.6 Hz), 7.44 (1H, d, J=2.4 Hz), 7.66 (2H 5 
d, J=7.6 Hz), 8.03-8.07 (2H, m), 8.14 (1H, d, J=3.6 Hz), 
8.29 (1H, d, J=9.2 Hz), 9.05 (1H, brs), 10.10 (1H, brs). 

Example 77 

20 

Nl-Emyl-5-(2-(((4-(pyrrolidin-l-yl)piperidin-l-yl) 
carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecar- 
boxamide 

25 Tetrahydrofiiran (20 ml) and triethylamine (2.70 ml. 1 9.4 
mmol) were added to Nl-ethyl-5-(2-amino-4-pyridyl)oxy- 
1 H-l -indolecarboxamide (1.91 g, 6.45 mmol, Production 
example 27-1); phenyl chloroformate (1.79 ml, 14.2 mmol) 

30 was added thereto at 0° C. while stirred; and the reaction 
mixture was stirred at room temperature for 2 hours. The 
reaction mixture was partitioned between ethyl acetate and 
water, the organic layer was concentrated to yield a mixture 
(2.95 g) of phenyl N-(4-(l-(emylamino)carbonyl-lH-5-in- 
dolyl)oxy-2-pyridyl)carbamate and phenyl N-(4-(l-(ethy- 
lamino)carbonyl- 1 H- 5 -indolyl)oxy-2-pyridyl)-N-(phenoxy- 
carbonyl)carbamate. A portion of 0.454 g of the mixture was 
dissolved in N,N-dimeuiylformamide (5 ml); and 4-tetrahy- 
dro-lH-l-pyrrolylpiperidine (0.522 g, 3.39 mmol) was 
added: and the reaction mixture was stirred for 5 hours. The 

4 reaction mixture was partitioned between ethyl acetate and 
water, the organic layer was concentrated to yield a solid; 
the obtained solid was washed with hexane:diethyl 
ether=l : 1 to yield the title compound as crystals (205 mg, 
0.43 mmol). 

4 MS Spectrum (ESI): 477 (M+l), 953 (2M+1). 

J H-NMR Spectrum pMSO-d^) 6 (ppm): 1.12-1.22 (5H, 
m), 1.57-1.81 (6H, m), 2.05-2.15 (1H. m), 2.38-2.50 (4H, 
m), 2.77-2.78 (2H, m), 3.28-3.37 (2R m), 3.87-3.97 (2H, 

50 m), 6.53 (1H, dd, J=2.5. 5.4 Hz), 6.66 (1H, d, J=3.5 Hz), 
7.02 (1H. dd, J=2.5, 8.9 Hz), 7.30 (1H, d, J=2.5 Hz), 7.36 
(1H, d, J=2.5 Hz), 7.89 (1H, d, J=3.5 Hz), 8.05 (1H, d, J=5.4 
Hz), 8.20 (1H, m), 8.27 (1H, t, J=8.9 Hz), 9.08 (1H, s). 

55 Example 78 

5-(2-(((4-Hydroxy-4-methylpiperidin- 1 -yl)carbonyl) 
aniino)pyridin-4-yloxy)-l H-indole- 1-carboxy lie acid 
ethylamide 

60 

Similarly to Example 41 , the title compound was obtained 
as colorless crystals (124 mg, 0.283 mmol, 89.4%) from 
4-hydroxy-4-methylpiperidine monohydrochloride (216 
mg, 1 .42 mmol. Production example 8-3) and phenyl N-(4- 
65 (1 -(ethylaminocarbonyl-1 H-indol-5-yloxy)-pyridin-2-yl)- 
N-(phenoxycarbonyl Carbamate (170 mg. 0.317 mmol, Pro- 
duction example 55-1). 
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'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.08 (3H, s), dd, J=2.4, 5.5 Hz), 6.67 (1H, d, J=3.4 Hz), 7.03 (1H, dd, 

1.17 (3H, t, J=7.2 Hz), 1.38-1.44 (4H, m), 3.13 (2H, m), J=2.4, 8.7 Hz), 7.35 (1H, d, J=2.4 Hz), 7.41 (1H, d, J=2.4 

3.30 (2H, m), 3.63 (2H, m), 4.27 (1H, s), 6.53 (1H, dd, Hz), 7.90 (1H, d s J=3.4 Hz), 8.06 (1H, d, J=5.5 Hz), 8.21 

J-2.4, 6.0 Hz), 6.67 (IH, d, J=3.6 Hz), 7.03 (1H, dd, J=2.4, (1H, t J=5.5 Hz), 8.27 (1H, d, J=8.7 Hz), 8.59 (1H, s). 
8.8Hz),7.32(lH,d,J=2.4Hz),7.35(lH,d,J=2.4Hz),7.90 5 

(1H, d J=3.0 Hz), 8.05 (1H, d, J=6.0 Hz), 8.21 (1H, t, J=5.4 Exam le g 2 

Hz), 8.27 (1H, d, >8.8 Hz), 9.04 (1H, s). 

Exam le 79 N4-(4-((l-(Ethylamino)carbonyl-lH-5-indolyl)oxy)- 
xam P e ^ 2-pyridyl)-4-morpholmecarboxamide 

Nl -Emyl-5-(2-((4-hydroxypiperidin- 1 -yl)carbonyl) 
amino^-pyridyl)oxy-lH-l-indo]ecarboxamide N,N-Dimethylformamjde (5 ml) and morpholme (0.326 

ml, 3.73 mmol) were added to a mixture (0.401 g) of phenyl 
Similarly to Example 27, the title compound was obtained N^4-(l-(emylammo)carbonyl)-l H-5-indolyl)oxy-2-py- 
as white powder (1 8.7 mg, 0.044 mmol, 14.7%) from phenyl is ndyl)carbamate and phenyl N-(4-(l-(ethylammo)carbonyl- 
NK4<l<e%lamino)carbonyl-lH-5-indolyl)oxy-2-pyridyl) lH.5-indolyl)oxy)-2-pyridy])-N-(phenoxycarbonyl)car- 
carbamate (125 mg, 0.30 mmol, Production example 27-2) bamate obtained in Example 77; the reaction mixture was 
and 4-hydroxypiperidine. stirred overnight; the reaction mixture was partitioned 

X H-NMR Spectrum pMSO-d 6 ) 6 (ppm): 1.13-1.27 (5H, between ethyl acetate and water, the organic layer was 
m), 1.63-1.67 (2H, m). 2.98 (2H, m), 3.20-3.40 (2H. m), concentrated i ™ d obtamed solid was washed with a 
3.60 (1H, m), 3.74 (2H, m), 4.64 (1H. d, J=4.4 Hz), 6.53 solvent ^ttae of hexane: diethyl ether-1 :1 to yield the title 
(1H, dd J=2.4 3 5.6 Hz), 6.67 (1H, d J=3.6 Hz), 7.03 (1H, dd, compound (255 mg, 0.62 mmol). 
J=2.4, 8.8 Hz), 7.31 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=2.4 MS Spectrum (ESI): 410 (M+l), 819 (2M+1). 

Hz), 7.90 (1H, d, J=3.6 Hz), 8.06 (1H, d, J=5.6 Hz), 8.21 J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17 (3H, t, 

(1H, t, J=5.2 Hz), 8.27 (1H, d, >8.8 Hz), 9.09 (1H, s). 2 5 J-7.7 Hz). 3.25-3.42 (6H, m). 3.48-3.53 (4H, m), 6.55 (1H, 

dd, J=2.6, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.02 (1H, dd, 
Example 80 j= 2 .6, 8.7 Hz), 7.29 (IH, d J=2.6 Hz), 7.35 (1H, d, J=2.4 

Hz). 7.90 (1H, d, J=3.6 Hz), 8.08 (1H, d, J-5.6 Hz), 8.20 
Nl-Emyl-5-(2-(piperidm-l-ylcarbonyl)amino-4- (ih, l J=5.6 Hz), 8.28 (1H, t, J=5.6 Hz), 9.19 (1H, s). 

pyridyl)oxy- 1 H- 1 -indolecarboxamide 30 

Example 83 

N,N-Dimethylformamide (4 ml) and piperidine (0.31 ml, 
3.13 mmol) were added to a mixture (0.336 g) of phenyl Nl-E%l-5-(2<(l,l-dioxothiomorpholin-4-ylcarbo- 
N-(4 -( 1 -(emylamino)carbonyl- 1 H-5-indolyl )oxy-2 -pyridyl) nyl)amino)pyridin-4-yloxy)- 1 H- 1 -indolecarboxam- 

carbamate and phenyl N-(4-(l-(emylamino)carbonyl-lH-5- 35 ^ e 
indolyl)oxy-2-pyridyI)-N-(phenoxycarbonyl)carbamate 

obtained in Example 77; the reaction mixture was stirred . , . . , . . . 

. . . F . . .. . . Similarly to Example 54, the title compound was obtained 

overnight; the reaction mixture was partitioned between , , ♦ i /n* n i oaao/\ ^ 

. . j j i y . as colorless crystals (116 mg. 0.253 mmol, 80.0%) from 

ethyl acetate and water and the organic layer was concen- , , . . J , .> , °- ., ' c 7 . A - 

. . , . ' , c . , /, 0 ^ ^ ac 1,1-dioxotmomorphohne hydrochloride (248 mg, 1.42 

toted to yield the title compound as crystals (182 mg, 0.45 40 ^ Producti J example 54 . 3) ^ phenyl N _ ( 4-(i- (e thy- 

""fxc'c /r;ni\ Ano „ K Qic„ K , ,x lammo)carbonyl-lH-mdol-5-yloxy)-pyridin-2-yI)-N-(phe- — 

^JS^T 0381)1 V S , m S\\* „„ noxycarbonyl)carbamate (170 mg, 0.317 mmol, Production C Tk * 

H-NMR Spectrum (DMSO^d 6 ) 5 (ppm): 1.18 (3H, t, -xanrale 55-lf 
J=7.6 Hz), 1.35-1.57 (6H,m), 3.23-3.33 (6H,m), 6.52 (1H, P cL^ nim mu^ x x fmmY i , 7 , w t 

dd, J=2.4, 5.4 Hz), 6.67 (IH, d, J=3.4 Hz), 7.03 (IH, dd, 45 } J^^^J^Sm L i nVffl «? 658 
J=2.4, 8.7 Hz), 7.30 (IH, d J=2.4 Hz), 7.36 (IH, d, J=2.4 \ 3 n 10 c ( ^' ^ ,i t?^% ^ 

Hz), 1M (1ft d, W.4 kz), 8.06 (IH, d, 3=5.5 Hz), 8.21 ™* J ^*f£ OH d SSSS JS 

(IH, , J= 5.5 Hz), 8.27 (IH, d, M.7 Hz), 9.05 (IH, s). ^,9.0 Hz), Hz), WJj* «J 

Example 81 50 (IH, t J=5.4 Hz), 8.28 (IH, d, J=9.0 Hz), 9.54 (IH, s). 

Nl-Emyl-5-((2<(pyirohdm-l-ylcarbonyl)amino)-4- Example 84 
pyridyl)oxy)- 1 H-l -indolecarboxamide 

Nl-Emyl-5-(2-((memoxylamino)carbonyI)amino-4- 

N,N-Dimethylformamide (5 ml) and pyrrolidine (0.36 ml, 55 pyridyl)oxy- 1 H- 1 -indolecarboxamide 
4.3 mmol) were added to a mixture (0.461 g) of phenyl 

N-(4-( 1 -(ethylamino)carbonyl)-l H-5-indolyl)oxy-2-py- Similarly to Example 27, the title compound was obtained 

ridyl)carbamate and phenyl N-(4-(l-(ethylamino)carbonyl- as white crystals (94.3 mg, 0.26 mmol, 70.9%) from phenyl 

lH-5-indolyl)oxy)-2-pyridyl)-N-(phenoxycarbonyl)car- N-(4-(l-(e%lamino)carbonyl-lH-5-indolylyl)oxy-2-py- 

bamate obtained in Example 77; the reaction mixture was 60 ridinyl)carbamate (150 mg, 0.36 mmol, Production example 

stirred overnight; the reaction mixture was partitioned 27-2) and memoxylamine hydrochloride, 

between ethyl acetate and water; and the organic layer was 1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17 (3H, t, 

concentrated to yield the title compound as crystals (245 mg, J=7.2 Hz), 3.20-3.40 (2H, m), 3.59 (3H, s), 6.57 (IH, dd, 

0.623 mmol). >2.4, 5.6 Hz). 6.67 (IH. d, J-3.6 Hz), 7.05 (IH, dd, J=2.4, 

MS Spectrum (ESI): 394 (M+l), 787 (2M+1). 65 8.8 Hz), 7.16 (IH. s), 7.38 (IH, d, J=2.4 Hz), 7.90 (IH, d, 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.16 (3H, t, J=3.6 Hz), 8.08 (IH, d J=5.6 Hz), 8.21 (IH, m), 8.28 (1H 3 

J=7.6Hz), 1.70-1 .82 (4H,m). 3.22-3.40 (6H,m), 6.54 (IH, d, J=8.8 Hz), 8.95 (IH, s), 10.15 (IH, s). 



US '., 
107 

Example 85 

Nl-Cyclopropyl-5-(2-((4-hydrox> r piperidino)carbo- 
nyl)amino-4-pyridyl)oxy-l H- 1 -indolecarboxamide 

N,N-Dimethylformamide (5 ml) and 4-hydroxypiperidine 
(433 mg, 4.29 mmol) were added to a mixture (470 mg) of 
phenyl N-(4-(l -cyclopropylaminocarbonyl- 1 H-5-indolyl) 
oxy-2-pyridyl)carbamate and phenyl N-(4-(l -cyclopropy- 
laminocarbonyl- 1 H-5-indolyl)oxy-2 -pyridyl)-N-(phenoxy- 
carbonyl)carbamate obtained in Example 68; the reaction 
mixture was stirred overnight: the reaction mixture was 
partitioned between ethyl acetate and water; and the organic 
layer was concentrated to yield the title compound as white 
crystals (220 mg, 0.51 mmol. 39%). 

MS Spectrum (ESI): 436 (M+l), 871 (2M+1). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.58-0.63 (2H, 
m) 3 0.69-0.76 (2H 3 m), 1.18-1.30 (2H, m). 1.60-1.70 (2H, 
m), 2.70-2.80 (1H, m), 2.93-3.02 (2H, m). 3.55-3.64 (1H, 
m), 3.69-3.77 (2H, m), 4.63 (1H, d, J=4.4 Hz), 6.53 (1H, dd, 
J=2.4, 5.8 Hz), 6.64 (1H. d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 
8.5 Hz), 7.31 (1H, d, J=2.4 Hz), 7.35 (1H, d, J=2.4 Hz), 7.86 
(1H, d, J=3.6 Hz), 8.06 (1H, d, J=5.8 Hz), 8.24-8.29 (2H, 
m), 9.08 (1H, s). 

Example 86 

Nl-Cyclopropyl-5-(2-(((4-hydroxy-4-methylpiperi- 
din- 1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 - 
indolecarboxamide 

Similarly to Example 41, the title compound was obtained 
as colorless crystals (109 mg, 0.242 mmol) from 4-hydroxy- 
4-methylpiperidine monohydrochloride (221 mg, 1.46 
mmol, Production example 8-3) and a mixture (200 mg, 
intermediates in Example 68) of phenyl N-(4-(l -cyclopro- 
pylaminocarbonyl- lH-5-indoly loxy)-2-pyridy l)-N-(phe- 
noxycarbonyl)carbamate and phenyl N-(4-(l-cyclopropy- 
laminocarbonyl-lH-5-mdolyloxy)-2-pyridyl)carbamate. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.61 (2R m), 
0.73 (2H, m), 1 .08 (3H. s). 1 .30-1 .41 (4H, m), 2.76 (1H, m), 
3.14 (2H, m), 3.63 (2H, m), 4.27 (1H, s), 6.53 (1H, d, J=5.4 
Hz). 6.65 (1H. d, J=3.4 Hz), 7.03 (1H, d, J=8.8 Hz), 7.32 
(1H, s), 7.35 (1H, s), 7.86 (1H, d. J=3.4 Hz), 8.06 (1H, d, 
J=5.4 Hz), 8.27 (2H, m), 9.04 (1H, s). 

Example 87 

N4-(4-( 1 -(Cyclopropylamino)carbonyl)-1 H-5-in- 
dolyl)oxy-2-pyridyl)-4-morpholinecarboxamide 

N,N-Dimethylformamide (5 ml) and morpholine (0.373 
ml, 4.28 mmol) were added to a mixture (470 mg) of phenyl 
N-(4-(l -cyclopropylaminocarbonyl- lH-5-indolyl )oxy-2- 
pyridyl)carbamate and phenyl N-(4-(l -cyclopropylami- 
nocarbonyl- 1 H-5 -indolyl)oxy-2 -pyridyl)-N-(phenoxycarbo- 
nyl)carbamate obtained in Example 68; and the reaction 
mixture was stirred overnight; the reaction mixture was 
partitioned between ethyl acetate and water; the organic 
layer was concentrated; and the obtained solid was washed 
with a solvent mixture of hexane: diethyl ether=l : 1 to yield 
the title compound (255 mg, 0.58 mmol, 95%). 

MS Spectrum (ESI): 422 (M+l), 843 (2M+1). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.58-0.75 (4H, 
m), 2.72-2.81 (1H, m), 3.26-3.40 (4H, m), 3.50 (4H, t, J=4.8 
Hz). 6.56 (1H, dd, J=2.5, 5.6 Hz), 6.65 (1H, d. J=3.4 Hz), 
7.04 (1H. dd. J=2.5, 8.8 Hz), 7.30 (1H. dL J=2.5 Hz), 7.36 
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(1H, d, J=2.5 Hz), 7.86 (1H, d, J=3.4 Hz), 8.08 (1H, d, J=5.5 
Hz), 8.24-8.30 (2H, m), 9.18 (1H, s). 

Example 88 

5 

Nl -Cyclopropyl-5-(2-((pyrrolidin-l -ylcarbonyl) 
amino)-4-pyridyI)oxy-l H- 1 -indolecarboxamide 

N,N-Dimethylformamide (5 ml) and pyrrolidine (0.35 ml, 

10 4.2 mmol) were added to a mixture (470 mg) of phenyl 
N-{4-( 1 -cyclopropylaminocarbonyl- 1 H-5-indolyl)oxy-2- 
pyridyl)carbamate and phenyl N-(4-(l -cyclopropylami- 
nocarbonyl- 1 H-5-indolyl)oxy-2-pyridyl)-N-^>henoxycarbo- 
nyl)carbamate obtained in Example 68; the reaction mixture 

15 was stirred overnight; the reaction mixture was partitioned 
between ethyl acetate and water, and the organic layer was 
concentrated to yield the title compound as white crystals 
(200 mg, 0.49 mmol). 

MS Spectrum (ESI): 406 (M+l), 811 (2M+1). 

20 'H-NMR Spectrum (DMSO-dy 8 (ppm): 0.58-0.78 (4H, 
m), 1.70-1.83 (4H, m), 2.73-2.81 (1H. m), 3.23-3.45 (4H, 
m), 6.55 (1H, dd, J=2.2. 5.7 Hz), 6.65 (1H, d, J=3.5 Hz), 
7.03 (1H. dd, J=2.2 3 8.7 Hz), 7.36 (1H, d, J=2.2 Hz), 7.41 
(1H, d, J=2.2 Hz), 7.86 (1H, d, J=3.5 Hz), 8.06 (1H, d, J-5.7 

25 Hz), 8.16-8.30 (2H, m), 8.59 (1H, s). 

Example 89 

Nl -Cyclopropyl-5-(2-(piperidin- 1 -ylcarbonyl) 
30 amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide 

N,N-Dimethylformamide (5 ml) and piperidine (0.42 ml, 

4.2 mmol) were added to a mixture (467 mg) of phenyl 
N-(4-(l -cyclopropylaminocarbonyl- 1 H-5-indolyl)oxy-2- 

35 pyridyl)carbamate and phenyl N-(4-(l-cyclopropylami- 
nocarbonyl-lH-5-indolyl)oxy-2-pyridyl)-N-Q)henoxycarbo- 
nyl)carbamate obtained in Example 68; and the reaction 
mixture was stirred overnight; the reaction mixture was 
partitioned between ethyl acetate and water; the organic 

40 layer was concentrated; the obtained solid was washed with 
a solvent mixture of hexane: diethyl ether=l:l to yield the 
title compound as crystals (241 mg. 0.57 mmol). 
MS Spectrum (ESI): 420 (M+l), 839 (2M+1). 
'H-NMR Spectrum (DMSO-dJ 8 (ppm): 0.58-0.77 (4H, 

45 m), 1.34-1.55 (6H, m), 2.72-2.81 (1H. m), 3.27-3.40 (4H, 
m), 6.52 (1H, dd 1=2.6, 5.6 Hz), 6.64 (1H, d, J=3.6 Hz), 

7.03 (1H. dd, J=2.6, 8.7 Hz), 7.30 (1H, d, J=2.6 Hz), 7.35 
(1H, d, J=2.6 Hz), 7.87 (1H, d, J-3.6 Hz), 8.06 (1H, d, J-5.6 
Hz), 8.23-8.30 (2H, m), 9.03 (1H, s). 

50 

Example 90 

N4-(4-(l -(Cyclopentylamino)carbonyl-l H-5-indolyl) 
oxy-2-pyridyl)-4-morpholmecarboxamide 

55 

Phenyl N-(4-(l-cyclopentylaminocarbonyl-lH-indol-5- 
yloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 
0.35 mmol) was dissolved in N,N-dimethylformamide (1 .5 
ml) and morpholine (0.15 ml, 1.73 mmol); and the reaction 

60 mixture was stirred at room temperature overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water, and the organic layer was washed with brine, dried 
over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica gel 

65 column chromatography (Fuji Silysia BW-300; ethyl 
acetate, ethyl acetate:methanol=10:l in this order); the 
obtained colorless oil was crystallized by addition of diethyl 
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ether; and the crystals were filtered off, washed with diethyl Production Example 90-3 
ether, and dried under aeration to yield the title compound as 

colorless crystals (140 mg, 0.31 mmol, 90%). N-(4-(l-cyclopentylaminocarbonyl-lH-in- 

iH-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.48-1.64 (4H, _ dol-5-yloxv)-2^ 
m), 1.66-1.76 (2H, m), 1.88-1.98 (2H, m), 3.35 (4H, m), 

3.51 (4H, m), 4.14 (1H, m) 5 6.56 (1H, d, J=6.0 Hz), 6.65 N l-Cyclopentyl-5-(2-aimnopyridin-4-yloxy)-lH-l-in- 

(lH,dJ=3.6Hz),7.02(lH,d, J=8.8 Hz), 7.30 (lH,s), 7.35 dolecarboxamide (1.55 g, 4.58 mmol) was dissolved in 

(1H, s), 7.96 (1H, d, J=3.6Hz), 8.00(lH,dJ=6.8Hz), 8.08 tetrahyarofuran (90 ml); triethylamine (1.43 ml, 10.31 

(1H 3 d, J=6.0 Hz), 8.25 (1H, d, J=8.8 Hz), 9.18 (1H, s). 10 mmol) and pyridine (0.56 ml, 6.88 mmol) were added 

The starting materials were synthesized as follows. thereto; and the reaction mixture was stirred. The reaction 

mixture was cooled with ice; phenyl chloroformate (1 .44 ml, 

Production Example 90-1 11 45 was added dropwise; and the reaction mixture 

was stirred at room temperature for 2.5 hours. The reaction 

15 mixture was partitioned between ethyl acetate and water; 

Phenyl N-cyclopentylcarbamate ^ ^ Qrganic layef wag waghed with brin6j ^ ovef 

anhydrous sodium sulfate, and concentrated under reduced 

Cyclopentylamine (9.9 ml. 100 mmol) was dissolved in pressure. The residue was purified by silica gel column 

tetrahydromran (400 ml); pyridine (8.9 ml, 110 mmol) was chromatography (Fuji Silysia BW-300; hexanerethyl 

added thereto; and the reaction mixture was stirred. The 20 acetate=l:l, 1:3 in this order) to yield the title compound as 

reaction mixture was cooled with ice; phenyl chloroformate a colorless amorphous solid (2.516 g, 4.36 mmol, 95.2%). 

(13.8 ml, 110 mmol) was added dropwise for 5 minutes *H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.50-1.63 (4H, 

while stirring; and the reaction mixture was stirred at room m), 1.66-1.74 (2H, m). 1.88-1.98 (2H. m), 4.15 (1H, m), 

temperature for 24.5 hours. The reaction mixture was par- 6.65 (1H. d, J=3.8 Hz), 6.95 (1H, ddL J=2.4, 5.6 Hz), 7.09 

titioned between ethyl acetate and water, and the organic 25 (1H, dd, J=2.4. 8.8 Hz), 7.16 (4H, d, J=7.6 Hz), 7.29 (2H, d, 

layer was washed with brine, dried over anhydrous sodium J=7.6 Hz), 7.42 (4H, d, J=7.6 Hz), 7.44 (1H, d, J=2.4 Hz), 

sulfate, and concentrated under reduced pressure. The 7.51 (1H, d, J-2.4 Hz), 7.98 (1H, d, J=3.8 Hz), 8.01 (1H, d, 

obtained crystals were suspended in a solvent mixture of J=6 - 8 Hz )> 8 28 ( 1H > d > J==8 - 8 Hz )' 8 42 ( 1H > d > 1=5 6 Hz )- 
hexanerethyl acetate=5:l, filtered off, washed with hexane, 
and dried under aeration to yield the title compound as 
colorless crystals (16.6 g, 81 mmol, 81%). 



30 Example 91 



5 .(2- (((A -Hvdrox vp iperidin- 1 -y 1 )carbonyl )amino ) 
'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.47 (4H, m), pyrimn-iylo^ cyclo- 

1.63 (2H,m), 1.81 (2H,m), 3.81 (lH,m), 7.07 (2H,d,J=7.6 yJ 1 pentylamide 

Hz),7.17(lH,t,J=7.6Hz),7.35(2H,t,J=7.6Hz),7.75(lH, 35 

d, J=6.8 Hz). Similarly to Example 90, the title compound was obtained 

as colorless crystals (129 mg, 0.278 mmol, 80.2%) from 
Production Example 90-2 phenyl N-(4-(l-cyclopentylaminocarbonyl-lH-indol-5- 

yloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 

Nl-Cyclopentyl-5-(2-aniinopyridin-4-yloxy)-lH-l- 40 0.346 mmol, Production example 90-3) and 4-hydroxypip- 
indolecarboxamide eridine (175 mg, 1.73 mmol). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.23 (2H, m), 
4-(lH-5-mdolyloxy)-2-pyridmamine (2.50 g, 11.1 mmol, 1.48-1.77 (8H, m), 1.92 (2H, m), 2.98 (2H, m), 3.59 (1H, 

CAS No. 417722-11-3), which was described in WO 45 m), 3.73 (2H, m), 4.15 (1H, m), 4.64 (1H, d, J=4. 4 Hz), 6.53 
02/32872, was dissolved in N,N-dimethylformamide (30 (1 H, dd, J=2.0, 5.6 Hz), 6.65 (1H, d, J=3.6 Hz), 7.02 (1H, dd, 
ml); sodium hydride (0.530 g. 13.3 mmol) was added thereto J=2 -°> 9 0 Hz X 7.31 (1H, d, J=2.0 Hz), 7.35 (1H, d, JN2.0 
at room temperature: and me reaction mixture was stirred for Hz ); 7 96 ( 1H > d > J=3 - 6 ^ 199 ( 1H > d ' J=6 ' 8 Hz )' 806 
30 minutes. Phenyl' N-cyclopentylcarbamate (2.50 g, 12.2 ( 1H > ^ J=5 6 Hz )> 8 24 ( 1H > J = 90 Hz )> 9 09 ( 1H > s )- 

mmol) was added thereto at room temperature while stirring; 50 

and the reaction mixture was stirred for 30 minutes. Water xamp e 

was added to the reaction mixture; and the precipitated _ T1 _ , » j- , n • -a- 

crystals were filtered off and washed with water This Nl-Cyclopentyl-5-(2-((4-(pyrrolidm-l-yl)pipendm- 

crystaJs were ruterea on, and wasnea wim water, inis i-ylcarbonyl)ammo)pyridin-4-yloxy)-lH-l-indole- 

crystals were dissolved m methanol, and punned by silica J ^ 7 carboxamide 

gel column chromatography (Fuji Silysia NH; hexane:ethyl 55 

u^TV^u aCe l ate ' ^ acetate:me ^ ol = 98:2 in Similarly to Example 90, the title compound was obtained 
this order). The .obtained ^crystals were suspended in hexane. ag ^3 0 .l6l mmol, 46.3%) from 

emanol-lOrl, filtered off, washed with hexane, and dried phenyl N . ( 4- ( i-cyclopentylaminocarbonyl-lH-indol-5- 

under aeration to yield the title compound as colorless 6o y i oxy ).2-pyridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 
crystals (2.08 g, 6.18 mmol, 55.7%). 0 346 ^ Production example 90-3) and 4-(l-pyrrolidi- 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.56 (4H. m), nyl)piperidine (268 mg, 1.73 mmol). 
l.7l (2H,m), l.92(2H,m),4.l4(lH,m),5.74(lH,d,J-2.0 J H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): U8-1.30 (2H, 
Hz), 5.83 (2H, s), 6.12 (lH, dd, J=2.0, 5.6 Hz), 6.64 (lH, d, m ), l .50-1 .80 (12H. m), 1 .87-1 .98 (2H, m), 2.08 (1H, m), 

J=3.4 Hz), 7.00 (1H, dd, J=2.0, 8.8 Hz), 7.32 (1H, d, J=2.0 6 5 2.43 (4H,m), 2.81 (2H,m). 3.91 (2H,m), 4.15 (1H : m), 6.53 
Hz). 7.75 (1H. d, J=5.6 Hz), 7.94 (1H, d, J=3.4 Hz), 7.97 (1H, dd, J=2.0, 5.6 Hz), 6.65 (1H, d J=3.6 Hz), 7.02 (1H, dd, 
(1H, d, J-6.4 Hz). 8.23 (1H, d, J=8.8 Hz). J=2.0, 9.0 Hz), 7.31 (1H, d, J=2.0 Hz), 7.35 (1H, d, J=2.0 
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Hz). 7.96 (1R d, J=3.6 Hz), 7.99 (1H, d, J=6.8 Hz), 8.06 Production Example 93-2 
(1H, d, J=5.6 Hz), 8.25 (1H, d, J=9.0 Hz), 9.08 (1H, s). 

Example 93 Phenyl *H3-memylbutyl)carbamate 

xti z-5 xi a. iu ^ i\ c fffA t i j- i 5 Phenyl chloroformate (14.8 ml, 0.1 17 mol) was dissolved 

^^V^^^^^r^ l^ * tetrahvdrofuran (200 ml); triemvlamine (18.0 ml, 0.129 

endm-l-yl)carbonyO™^din^yloxy)-lH.l. ^ J ■ m ^ at (1 £ 0 ^ 0.129 mol) were added 

> jui'.u-t,u uj uc thereto at room temperature while stirring; and the reaction 

VTXTJ . . lf * j /"i c\ w ' j • mM i ^ „ mixture was stirred overnight. The reaction mixture was 

N,N-dimethylformamide (30 ml), pyridine (0.52 ml, 6.4 . . - , , ^ t , + , - 

i\ j *u i /, « i nrn j. , 10 partitioned between ethyl acetate and water; and the organic 

mmol) and tnethylamine (1.35 ml, 9.69 mmol) were added \ * ♦ j jj - j j j j * 

xrw-j *u iu n c //^ * ,i -j i\ \ iu 1 layer was concentrated and dned under reduced pressure to 

to Nl-(3-methyIbutyl)-5-((2-ammo-4-pyndyl)oxy)-lH-l- . \ A .... , . ... AA ^ C i coo/\ 

. , T v , «j /< if v \ ~ n i\ i. i £t r yield the title compound as crystals (14 g, 0.068 mol, 58%). 

mdolecarboxamide (1.45 g, 4.29 mmol); phenyl chlorofor- J lTT kTl/T1 0 ; ^xic^ a ^ \ / >^ ft(>A ^„ j 

mate (0.81 ml, 6.4 mmol) was added at d° C. while stirring; . I**™* «f & 

• „ j „ J=7.9 Hz), 1.36 (2H, q, J=7.9 Hz), 1.55-1.69 (1H, m), 3.05 

and the reaction mixture was stirred at room temperature for , r _ u n u \ 4 inn nu v 71 , JmnJ ^ 

it Tn. *• • *, j u 1 4 , , 15 (2H, q, J=7.9 Hz), 7.03-7.09 (2H. m), 7.14-7.19 (1H, m), 

1 hour. The reaction mixture was partitioned between ethyl \ - ' //>u -r^o/iu * t ' a o « \ 

. . , r , « 7.31-7.38 (2H, m). 7.68 (1H, t, J=4.8 Hz), 

acetate and water; and the organic layer was concentrated * ' " v ' ' y 

and subjected to silica gel column chromatography to yield Example 94 

a mixture (2.0 g) of phenyl N-(4-(l-((3-methylbutyl)amino) 

carbonyl- 1 H-5-indolyl)oxy-2-pyridyl)carbamate and phenyl ^ Nl -(3-Methylbutyl)-5-(2-((4-hydroxypiperidino) 

N-(4-( 1 -((3-memylbutyl)amino)carDonyl- 1 H-5 -indolyl) * carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxa- 

oxy-2-pyridyl)-N-(phenoxycarbonyl Carbamate. A portion mide 

E _ of 0.4 g of the mixture was dissolved in N,N-dimethylfor- 

m f ' *■ - mamide (4 ml); 4-tetrahydro-lH-l-pyrrolylpiperidine (0.43 N,N-dimemylformamide (2.5 ml) and 4-hydroxypiperi- 

g, 2.8 mmol) was added thereto; and the reaction mixture dine (213 mg, 2.11 mmol) were added to a mixture (243 mg) 

was stirred for 2 hours. The reaction mixture was partitioned of phenyl N-(4-(l -((3-methylbutyl)amino)carbonyl- 1 H-5- 

between ethyl acetate and water, the organic layer was indolyl)oxy-2-pyridyI)-carbamate and phenyl N-(4-(l-((3- 

concentrated; and the residue was purified by silica gel memylbutyl)ammo)carbonyl-lH-5-mdolyl)oxy-2-pyrid>'l)- 

column chromatography (Fuji Silysia NH, ethyl acetate: N-(phenoxycarbonyl)carbamate synthesized in Example 93; 

methanol=l 0: 1 ) to yield the title compound as white crystals 3Q and the reaction mixture was stirred for 2 hours. The reaction 

(275 mg, 0.53 mmol). mixture was partitioned between ethyl acetate and water, the 

MS Spectrum (ESI): 519 (M+l). organic layer was concentrated; and the residue was purified 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.91 (6H, d, by NH-silica gel column chromatography (ethyl acetate: 

J=7.6 Hz), 1.18-1.30 (3H, m), 1.47 (2H, q, J=7.6 Hz), methanol= 10:1) to yield the title compound as white crystals 

1.57-1.80 (6H, m), 2.03-2.22 (1H. m), 2.37-2.48 (4H, m), (150 mg, 0.322 mmol). 

2.76-2.85 (2H, m), 3.25-3.36 (2H, m), 3.88-3.97 (2H, m), 'H-NMR Spectrum (DMSO-cy 6 (ppm): 0.91 (6H, d, 

6.53 (1H. dd, J=2.4, 5.4 Hz), 6.66 (1H. & J=3.6 Hz), 7.02 J=7.2 Hz). 1.18-1.30 (2H, m), 1.46 (2H, q, J=7.2 Hz), 

(lH,dd, J=2.4,8.7Hz),7.31 (lH,d, J-2.4 Hz), 7.35 (lH,d, 1.60-1.70 (3H, m), 2.97 (2H, m), 3.25-3.35 (2H, m), 

J=2.4 Hz), 7.90 (1H, d, J=3.6 Hz), 8.06 (1H, d, J-5.4 Hz), 3.55-3.64 (1H. m), 3.69-3.80 (2H, m), 4.63 (1H, d, J=3.4 

8.16 (1H, t, J=5.4 Hz), 8.27 (1H, d, J=8.7 Hz), 9.08 (1H, s). Hz), 6.53 (1H, dd, >2.3, 5.8 Hz), 6.66 (1H, d, J-3.5 Hz), 

The starting materials were synthesized as follows. 40 7.02 (1H. dd, J=2.3, 8.6 Hz), 7.31 (1H, d, J=2.3 Hz), 7.35 

Production Example 93-1 li^n^ 

F Hz), 8.16 (1H, t, J=5.8 Hz), 8.26 (1H, t, J=8.6 Hz). 9.08 (1H, 



NH3-Memylburyl)-5-((2-amino-4-pyridyl)oxy)-lH- 



s). 



1-indolecarboxamide 45 Example 95 



4-(lH-5-md^lyloxy)-2-pyridinamine (2.0 g, 8.9 mmol, 
CAS No. 417722-11-3) which was described in WO 
02/32872 was dissolved in N,N-dimethylformamide (20 
ml); and sodium hydride (426 mg. 10.7 mmol) was added 50 
thereto at room temperature while stirring. The reaction 
mixture was cooled with ice bath after 30 minutes; phenyl 
N-(3-methylbutyl)carbamate (2.02 g, 9.75 mmol) was added 
thereto; and the reaction mixture was stirred for 3 hours at 
room temperature. The reaction mixture was partitioned 55 
between ethyl acetate and water, the organic layer was 
washed with water and brine, dried over anhydrous sodium 
sulfate, and concentrated; and the residue was purified by 
NH-silica gel column chromatography (hexane:ethyl 
acetate=3:l) to yield the title compound as crystals (1.45 g, 60 
4.3 mmol, 48%). 

X H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.89-0.93 (6H, 
m), 1.40-1.70 (3H, m), 3.25-3.40 (2H, m). 5.72-5.75 (1H, 
m), 5.83 (2H, s), 6.10-6.40 (1H, m). 6.64-6.68 (1H, m), 
6.98-7.02 (1H, m), 7.30-7.34 (1H, m), 7.75 (1H, dd, J=1.5, 65 
6.0 Hz), 7.86-7.90 (1H, m), 8.14 (1H, t, J=4.5 Hz), 8.25 (1H, 
d, J=9.0 Hz). 



N4-(4-(l -((3-Memylbutyl)amino)carbonyl- 1 H-5- 
indolyl)oxy-2-pyridyl)-4-morpholinecarboxamide 

N,NKlimethylformamide (5 ml) and morpholine (0.163 
ml, 1 .87 mmol) were added to a mixture (0.6 g) of phenyl 
N-(4-(l -((3-memylbut>1)amino)carbonyl-l H-5-indolyl) 
oxy-2-pyridyl)carbamate and phenyl N-(4-(l-((3-methylbu- 
tyl)amino)carbonyl- 1 H-5 -indolyl )oxy-2-pyridyl)-N-(phe- 
noxycarbonyl)carbamate synthesized in Example 93; and 
the reaction mixture was stirred for 2 hours. The reaction 
mixture was partitioned between ethyl acetate and water the 
organic layer was concentrated; and the residue was purified 
by silica gel column chromatography (Fuji Silysia NH, ethyl 
acetate:methanol=10:l ) to yield the title compound as white 
crystals (0.202 g. 0.447 mmol). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.92 (6H, dd, 
J=1.7, 7.3 Hz), 1.47 (2H, q. J=7.3 Hz), 1.58-1.70 (1H, m), 
3.25-3.60 (10H, m), 6.55-6.59 (1H, m), 6.65-6.70 (1H, m), 
7.00-7.07 (1H. m), 7.32 (1H, s), 7.37 (1H. m), 7.90 (1H, m), 
8.07 (1H, m), 8.17 (1H, t, J=5.2 Hz), 8.27 (1H, d, J=8.3 Hz), 
9.18 (1H. s). 
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Example 96 Production Example 96-2 

Nl -(1 -Ethylpropyl)-5-(2-(((4-(pyrrolidin- 1 -yl)piperi- Phenyl N-(l -etnylpropyl)carbamate 
din- 1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1H- 1 - 

indolecarboxamide 5 1 -Ethylpropylamine (11.6 ml, 100 mmol) was dissolved 

in tetrahydrofuran (400 ml); pyridine (8.9 ml. 110 mmol) 

Tetrahydroforan (20 ml) and triethvlamine (1 .73 ml. 12.4 was added theret ° aX J°° m temperature; and the reaction 

n , t XT1 , ' „ n c n - nA , ^„ mixture was stirred. The reaction mixture was cooled with 

mmol) were added to Nl-(l-ethylpropylV5-(2-amino-4-py- . . , , , . r A 0 . 1X 

•j ix in , • j i _« *j / 1 ji c /« on « n ice bath; phenyl chloroformate (13.8 ml, 110 mmol) was 

ndyl)oxy-lH-l-mdolecarboxamide (1.45 g, 4.29 mmol) ' ^ . J v ' . ' 

, 7 ^ J , t „ # „ , « , ,x j 10 added dropwise; and the reaction mixture was stirred at 

phenyl chloroformate (1.15 ml 9.1 mmol) was added ^ for 24 hours Water was added t0 the 

thereto at 0° C. while stirring; and the reaction mixture was reaction ^ reaction was partitioned 

stirred at room temperature for 1 hour. The reaction mixture between ethy , acetate ^ water; and the organic layer was 

was partitioned between ethyl acetate and water, and the washed with brine, dried over anhydrous sodium sulfate, and 

organic layer was concentrated and subjected to silica gel 15 ^ so i vent was distilled off under reduced pressure. The 

column chromatography to yield a mixture ( 1.8 g) of phenyl obtained crystals were washed with diethyl etherhex- 

N-(4-(l-((l-e%lpropyl)amino)carbonyl-lH-5-indolyl)oxy- ane=l:5 to yield the title compound as crystals (22.3 g, 147 

2-pyridyl)carbamate and phenyl N-(4-(l-((l-ethylpropyl) mmol, 59.1%). 

amino)carbonyl-lH-5-indolyl)-oxy-2-pyridyl)-N-(phenoxy- X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.87 (6H, t, 

carbonyl)carbamate. A portion of 0.6 g of the mixture was 20 j =7 5 Hz ^ , 3 o_i 56 ( 4H; m ^ 3.20-3.34 (1H, m), 7.03-7.08 

dissolved in N,N-dimethylformamide (5 ml); 4-tetrahydro- (2H, m), 7.14-7.19 (1H, m), 7.32-7.38 (2H, m), 7.51 (1H, 

lH-l-pyrrolylpiperidine (0.7 g, 4.7 mmol) and stirred for 2 d, J=8.7 Hz), 
hours; the reaction mixture was partitioned between ethyl 

acetate and water: the organic layer was concentrated; and Example 97 
the residue was purified by silica gel column chromatogra- 25 

phy (Fuji Silysia NH, ethyl acetate:methanol=l 0: 1 ) to yield Nl -(1 -Ethylpropyl)-5-(2-((4-hydroxypiperidino) 

as white crystals (202 mg, 0.391 mmol). caibonyl)amino-4-pyridyl)oxy-lH-l-indolecarboxa- 

MS Spectrum (ESI): 519 (M+l). 

'H-NMR Spectrum (DMSO-d fi ) 6 (ppm): 0.90 (6H, t, 30 XT XT ^. n . . ... 

i n c i orTi -in no m \ i i7 i i ^ ?1? N,N-Dimethylformaniide(4ml)and4-hydroxypiperidine 

J=7.5 Hz), 1 .20-1 .30 (3H, m), 1 .47-1 .80 (9H, m), 2.03-2.12 dd ^ ^ (456 ^ f 

!!& ^ S ^ 2 S ffj^JiS ^ N-(4-(l-((lWo 

(1H, m), 3.88-3.95 (2H, m), 6.53 (1H, dd, J=2.4, 5.9 Hz), d olyl)oxy-2-pvridyl)-carbamate and phenyl N-(4-(l-((l-eth- 

6.66 (1H, d, J=3.5 Hz), 7.02 (1H, dd, J=2.4, 8.8 Hz), 7.11 y i p ropyl)ajnmo)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-N- 

(1H, d, J=2.4 Hz), 7.35 (lH,d,J=2.4 Hz), 7.78 (lH,d, J-8.8 35 (phenoxycarbonyl)carbamate synthesized in Example 96; 

Hz), 7.99 (1H, d, J=3.5 Hz), 8.06 (1H, d, J=5.9 Hz), 8.25 and the reaction mixture was stirred for 2 hours. The reaction 

(1H, t J=8.8 Hz), 9.08 (1 H, s). mixture was partitioned between ethyl acetate and water, the 

The starting materials were synthesized by following organic layer was concentrated; and the residue was purified 

methods. hy silica gel column chromatography (Fuji Silysia NH, ethyl 

40 acetate :methanol= 1 0: 1 ) to yield the title compound as white 

Production Example 96-1 crystals (1.37 mg, 0.294 mmol). 

*H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.90 (6H, t, 

Nl-(l-Ethylpropyl)-5-(2-amino-4-pyridyl)oxy-lH-l- J=7.5 Hz), 1.18-1.30 (3H, m), 1.45-1 .70 (6H, m), 2.92-3.02 

indolecarboxamide 45 ( 2H > m )> 3-55-3.80 (3H, m), 4.63 (1H, d, J=5.1 Hz), 6.53 

(1H, m), 6.66 (1H. d, J=3.5 Hz), 7.02 (1H, dd, J=2.5, 8.8 

ii /in c i j i i > ^ nf 0 ^ ■ Hz). 7.31 (1H, d, J=2.5 Hz), 7.36 (1H, d, J=2.5 Hz), 7.78 

4-(lH-5-m^lyloxy>2-py^ (1.85 & 8.2 mmo\ ' ^ J=g g Rz) ? 9g (m ^ J=3 5 Hz) g Q6 (m 4 J=5 7 

CAS No. 417722-11-3) which was described in WO Hz) 8 .24 (1H, t J=8.8 Hz), 9.08 (1H, s). 
02/32872 was dissolved in N,NKiimethylformamide (20 

ml); and sodium hydride (394 mg, 9.84 mmol) was added 50 Example 98 
thereto while stirring at room temperature. The reaction 

mixture was cooled with ice bath after 30 minutes; phenyl N4-(4-(l-((l-Emylpropvl)amino)carbonyl-lH-5- 

N-(l-ethylpropyl)carbamate (1.87 g, 9.03 mmol); and the indoly!)oxy-2-pyridyl)-4-morpholinecarboxamide 
reaction mixture was stirred at room temperature for 3 hours. 55 

The reaction mixture was partitioned between ethyl acetate N,N^methylformamide (3 ml) and morpholine (0.22 ml, 

and water, the organic layer was washed with water and 2 5 were added t0 a ( 0 .324 g) of phenyl 

brine, dried over anhydrous sodium sulfate, concentrated; N-(4-(l-((l-ethylpropyl)amino)carbonyl-lH-5-indolyl)oxy- 

and the residue was purified by silica gel column chroma- 2-pyridyl)carbamate and phenyl N-(4-(l-((l-ethylpropyl) 

tography (Fuji Silysia NH, hexane:ethyl acetate=3:l) to 60 amino)carbonyl-lH-5-indolyl)oxy-2-pyridyl)-N-(phenoxy- 

yield the title compound as crystals (1 .95 g, 5.8 mmol, 71%). carbonyl)carbamate synthesized in Example 96: and the 

A H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.89 (6H, t, reaction mixture was stirred for 2 hours. The reaction 

J=7.5 Hz), 1 .44-1 .63 (4H, m), 3.60-3.72 (1H, m), 5.73 (1H, mixture was partitioned between ethyl acetate and water, the 

d, J=2.6 Hz), 5.80 (2H, s), 6.12 (1H, dd, J=2.6, 6.0 Hz), 6.67 organic layer was concentrated; and the residue was purified 

(1H, d, J=4.3 Hz), 7.00 (1H, dd, J=2.6, 8.6 Hz), 7.32 (1H, d, 65 by silica gel column chromatography (Fuji Silysia NH, ethyl 

J=2.6 Hz), 7.75 (1H. d } J=6.0 Hz), 7.98 (1H, d, J=4.3 Hz), acelate:methanol=10:l) to yield the title compound as white 

8.23 (1H. d, J=8.6 Hz), 9.30 (1H, s). crystals (95 mg, 0.21 mmol). 
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'H-NMR Spectrum (DMSOd 6 ) 5 (ppm): 0.91 (6H, t, 
J-7.5 Hz). 1.45-1.65 (4H. m), 3.37-3.40 (4H, m), 3.48-3.58 
(4H, m), 3.62-3.72 (1H, m), 6.56 (1H, dd, J=2.6, 5.8 Hz), 
6.68 (1H, d, J=3.5 Hz), 7.02 (1H, dd. J-2.6, 8.8 Hz), 7.31 
(1H, d, J=2.6 Hz), 7.36 (1H, d, J=2.6 Hz), 7.80 (1H, d, J=9.1 
Hz). 8.00 (1H, d, J=3.5 Hz), 8.08 (1H, d, J-5.8 Hz), 8.26 
(1H, d, >8.8 Hz), 9.18 (1H, s). 

Example 99 

N4-(4-(l -((1 -Pentyl)amino)carbonyl-l H-5-indolyI) 
oxy-2-pyridyl)-4-morpholmecarboxanude 

Similarly to Example 90, the title compound was obtained 
as colorless crystals (131 mg, 0.29 mmol, 84%) from phenyl 
N-(4-(l -(1 -pentylamino)carbonyl-l H-indol-5-yloxy)-2-py- 
ridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 0.35 mmol) 
and morpholine (0.15 ml, 1.7 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.88 (3H, t, 
J=6.0 Hz), 1.31 (4H, m), 1.56 (2H. m). 3.26 (2H, m), 3.35 
(4H, m), 3.51 (4H, m). 6.56 (1H. d,' J=5.6 Hz), 6.67 (1H, d, 
J=3.0 Hz). 7.03 (1H, d, J=8.0 Hz), 7.31 (1H, s), 7.36 (1H, s), 
7.91 (1H, d, J=3.0 Hz), 8.08 (1H, d J-5.6 Hz), 8.20 (1H. t, 
J=5.6 Hz), 8.26 (1H, d, J=8.0 Hz), 9.18 (1H, s). 

The starting materials were synthesized by following 
procedures. 

Production Example 99-1 
Phenyl N-(l-pentyl)carbamate 



6.65 (1H, d, J=3.6 Hz), 7.00 (1H, dd. J=2.0, 8.8 Hz), 7.32 
(1H, d, J=2.0 Hz), 7.75 (1H, d, J=5.8 Hz), 7.89 (1H, d, J=3.6 
Hz), 8.17 (1H, t, J=5.4 Hz), 8.25 (1H, d, J=8.8 Hz). 

Production Example 99-3 

Phenyl N-(4-(( 1 -pentyl )aminocarbonyl - 1 H-indol -5- 
yloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate 

10 

Sunilarly to Example 90-3. the title compound was 
obtained as a colorless amorphous solid (2.39 g, 4.13 mmol, 
90.1%) from Nl-(l-pentyl)-5-(2-aminopyridin-4-yloxy)- 
lH-l-indolecarboxamide (1.55 g, 4.58 mmol), triethylamine 

15 (1.43 ml, 10.31 mmol), pyridine (0.56 ml, 6.88 mmol), and 
phenyl chloroformate (1.44 ml, 11.45 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.87 (3H, t, 
J=6.4 Hz), 1.31 (4H, m), 1.56 (2H ; m), 3.27 (2H, m), 6.56 
(1H, d, J=3.6 Hz), 6.96 (1H, dd, J=2.4, 5.4 Hz), 7.09 (1H, dd, 

20 J=2.4, 9.0 Hz), 7.16 (4H, d, J=7.6 Hz), 7.29 (2H, t, J=7.6 
Hz), 7.43 (5H, m), 7.51 (1H, d, J=2.4 Hz), 7.93 (1H, d, J-2.4 
Hz), 8.21 (1H, t, J=5.6 Hz), 8.31 (1H, d, J=9.0 Hz), 8.42 (1H, 
d, J-5.4 Hz). 



25 



30 



Similarly to Example 90-1, the title compound was 
obtained as pale yellow crystals (20.5 g, 99 mmol, 99%) 
from 1-pentylamine (11.6 ml, 100 mmol), pyridine (8.9 ml, 
110 mmol) and phenyl chloroformate (13.8 ml, 110 mmol). 35 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 0.92 (3H, t, J-6.8 
Hz), 1.36 (4H. m), 1.58 (2H, m), 3.26 (2H, q, J=6.8 Hz), 5.00 
(1H, brs), 7.13 (2H. d, J=7.6 Hz), 7.19 (1H, t, J=7.6 Hz), 
7.35 (2H, t, J=7.6 Hz). 

40 

Production Example 99-2 

Nl -(1 -Pentyl )-5-(2-aminopyridin-4-yloxy)- 1 H-l - 
indolecarboxamide 

45 

4-(lH-5-mctolyloxy)-2-pyridinamine (5.0 g, 22 mmol, 
CAS No. 417722-11-3) which was described in WO 
02/32872 was dissolved in N,N-dimethylformamide (60 
ml); sodium hydride (1 .06 g, 27 mmol) was added thereto at 
room temperature; and the reaction mixture was stirred for 50 
30 minutes. Phenyl N-n-pentyl carbamate (5.06 g, 24 mmol) 
while stirring at room temperature; and the reaction mixture 
was stirred for 30 minutes. The reaction mixture was parti- 
tioned between water and ethyl acetate (insoluble portions 
were perfectly dissolved by adding a small amount of 55 
methanol): and the organic layer was washed with brine, 
dried over anhydrous sodium sulfate, concentrated under 
reduced pressure. The residue was purified by silica gel 
column chromatography (Fuji Silysia NH: hexane:ethyl 
acetate=l:l, ethyl acetate, ethyl acetate:methanol=95:5 in 60 
this order). The obtained crystals were suspended in hexane: 
ethanol=10:l, filtered off, washed with hexane, and dried 
under aeration to yield the title compound as colorless 
crystals (1.55 g, 4.58 mmol, 21%). 

: H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.87 (3H, t, 65 
J=6.6 Hz), 1.31 (4H m), 1.56 (2H, m), 3.25 (2H, m), 5.74 
(1H, d, J=2.8 Hz), 5.83 (2H, s), 6.12 (1H, dd, J=2.8, 5.8 Hz), 



Example 100 

Nl -(l-Pentyl)-5-(2-(((4-hydroxypiperidin-l -yl)car- 
bonyl)amino)pyridin-4-yloxy)- 1 H-l -indolecarboxa- 
mide 

Similarly to Example 90, the title compound was obtained 
as colorless crystals (149 mg. 0.320 mmol, 92.6%) from 
phenyl N-(4-(l -(1 -pentyl)aminocarbonyl-l H-indol-5- 
ylox>')-2-pyridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 
0.346 mmol, Production example 99-3) and 4-hydroxypip- 
eridine (174 mg, 1.73 mmol). 

'H-NMR Spectrum (DMSO-o^) 6 (ppm): 0.87 (3H, m), 
1.15-1.40 (6H, m). 1.50-1. 70 (4H, m), 2.98 (2H, m), 3.36 
(2H, m), 3.59 (1H, m), 3.74 (2H, m), 4.64 (1H, d, J=4.0 Hz), 
6.53 (1H, d, J-5.2 Hz), 6.70 (1H, d, J=3.6 Hz), 7.03 (1H, d, 
>8.6 Hz), 7.31 (1H, s), 7.35 (1H, s), 7.91 (1H, d, J=3.6 Hz), 
8.06 (1H, d, J=5.2 Hz), 8.19 (1H, m), 8.26 (1H, d, J=8.6 Hz), 
9.09 (1H, s). 

Example 101 

Nl -(1 -Pentyl)-5-(2-((4-(pyrrolidin-l -yl)piperidin- 1- 
ylcarrx>nyl)amino)pyridin-4-yloxy)-l H- 1 -indolecar- 
boxamide 

Similarly to Example 90, the title compound was obtained 
as colorless crystals (124 mg, 0.239 mmol, 69.2%) from 
phenyl N-(4-( 1 -(1 -pentyl)aminocarbonyl-l H-indol-5- 
yloxy)-2-pyridyl)-N-(phenoxycarbonyl)carbamate (200 mg, 
0.346 mmol, Production example 99-3) and 4-(l-pyrrolidi- 
nyl)piperidine (267 mg, 1 .73 mmol). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.87 (3H, t, 
J=6.8 Hz). 1 .20-1 .35 (6H, m). 1 .52-1 .67 (6H, m), 1 .74 (2H, 
m), 2.08 (1H, m), 2.43 (2H, m), 2.81 (2H, t, >7.6 Hz), 
3.23-3.29 (4H. m). 3.92 (2H. m), 6.53 (1H, dd, J=2.4, 5.6 
Hz). 6.67 (1H, d J=3.8 Hz), 7.03 (1H, dd, J-2.4, 9.2 Hz), 
7.31 (1H, d, J=2.4 Hz), 7.35 (1H, d, J-2.4 Hz), 7.91 (1H, t, 
>3.8 Hz), 8.06 (1H, d, J=5.6 Hz), 8.19 (1H, d, J=5.4 Hz), 
8.26 (1H. d, J=9.2 Hz), 9.09 (1H, s). 
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Example 102 'H-NMR Spectrum (DMSO-dy 6 (ppm): 2.80 (3H, d, 

J=4.4 Hz), 6.70 (1H, dd, J-5.6, 2.4 Hz), 7.10-7.25 (4H, m), 
Nl-MethylO<hloro-5^2-(((3-(die%lamino)propy]) 7.26-7.40 (4H, m), 8.07 (1H, s), 8.18 (2H, m), 8.31 (1H, d, 

ajmno)caitonyl)amino-4-pyridyl)oxy-lH-l -indole- J=8.8 Hz), 10.77 (1H, s). 

carboxamide 5 



Phenyl N-(4-(3 -chloro- 1 -(methylamino)carbonyl - 1 H-5 - 



Example 103 

,ndolvl)oxv-2-pvndyl)carbama,e (160 mg) ^(d.eth) ^i'J^t^^T'^ 1 * 1 ,^ ^\ 

1 ■ v_ i • x xt xt j- ^ui? .j , c ylpipendino)carbonyl)amino-4-pyndyl)oxy-lH-l- jt, 

lammo)propylarnine (120 mg), N,N^Iunethylformamide (5 1Q indolecarboxamide T 

ml) were mixed together and stirred at room temperature for 

10 minutes. After the addition of aqueous sodium hydro- _ . , _ , . , „ . 

, _r j vu ^ i ♦ * A mixture of Nl-methyl-5-(2-amino-4-pyndyl)oxy-3- 

gencarbonate, extractjon was performed with ethyl acetate. U1 1T , , . . . « J ., v y „ 0 * J n ; i 

JL .' , ... , . . , „ .. chloro-lH-1 -indolecarboxamide (278 mg, Production 

The punfication hy sihca gel column chromatography (Fuji fc 2 ., g tetrahydroturan (5 

Silysia NH ethyl acetate and sequentially ethyl acetate: 15 „]) Pooled ^ stine d phenyl chloroformate (0.33 

methanol=10:l) to yield the title compound as a white solid ^ wgs ^ ^ ^ the reaction 

' m ^'* mixture was further stirred for 10 minutes. Water was added 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.90 (6H, t, thereto; extraction was performed with ethyl acetate; and 

J=7.2 Hz), 1.46-1 .56 (2H, m), 2.32-2.46 (6H, m), 2.83 (3H, purification by silica gel column chromatography was per- 

d, J=4.4 Hz), 3.08-3.15 (2H, m), 6.52 (1H, dd, J=5.6, 2.4 20 formed to yield a 373 mg of residue. A portion of 245 mg of 

Hz), 6.84 (1H, d, J=2.4 Hz), 7.16 (1H, dd, J-8.8, 2.4 Hz), me res idue was dissolved in N,N-dimethylformamide (2 

7.28 (lH,d, J-2.4Hz), 8.02 (lH,d, J=5.6 Hz), 8.09 (2H, s), ^ 4-(l -pyrroIidinyl)piperidine (345 mg) was added 

8.21 (1H, q, J=4.4 Hz), 8.33 (1H, d, J=8.8 Hz), 9.04 (1H, s). thereto; and the reaction mixture was stirred at room tem- 

The starting materials were synthesized as follows. perature for 30 minutes. Extraction was performed with 

25 ethyl acetate after the addition of water; and the organic 

Production Example 102-1 layer was washed with water and brine, dried over anhy- 
drous sodium sulfate, and concentrated under reduced pres- 

Nl-Memyl-5-(2-amino-4-pyridyl)oxy-3-chloro-lH- sure. The residue was purified by silica gel column chro- 

indolecarboxamide matography (Fuji Silysia NH) to yield the title compound 

30 (154 mg). 

5-((2-amino-4-pyridyl)oxy)-3-chloro-lH-l -indole (4.0 g } 'H-NMR Spectrum (DMSO-d^) 6 (ppm): 1.19-1.30 (2H, 

15 mmol, CAS No. 417721-98-3) which was described in m), 1.58-1.68 (4H, m), 1.70-1.78 (2H, m), 2.03-2.13 (1H, 

WO 02/32872 was dissolved in N,N-dimethylfonnamide m), 2.36-2.46 (4H, m), 2.77-2.87 (5H S m) : 3.88-3.97 (2H, 

(20 ml); sodium hydride (0.68 g, 60% in oil) and phenyl m), 6.55 (1H, d, J=5.6 Hz), 7.16 (1H, dd. J=9.2, 2.4 Hz), 

N-methylcarbamate (2.6 g, the product of Production 3 7.27 (1H, d, J=2.4 Hz), 7.32 (1H S s) ; 8.08 (1H, d, J=5.6 Hz), 

example 2-1) were added thereto; and the reaction mixture 8.10 (1H, s), 8.19-8.22 (1H. m), 8.33 (1H, d, J=9.2 Hz), 9.13 

was stirred at room temperature for 1 hour. The reaction (1H, brs). 
mixture was partitioned between ethyl acetate and water; 

and the organic layer was concentrated under reduced pres- ^ Example 104 
sure. The residue was purified by silica gel column chro- 
matography (Fuji Silysia NH, hexane: ethyl acetate=l:2) to Nl-Methyl-3-chloro-5-(2-((4-hydroxypiperidino) 
yield the title compound as a colorless amorphous solid (1 .5 carbonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxa- 
g). mide 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.83 (3H, d 5 45 

J=4.0 Hz), 5.78 (lH,d,J=2.0 Hz), 5.88 (2H, brs), 6.14 (1H, A mixture of Nl-methyl-5-(2-amino-4-pyridyl)oxy-3- 

dd, J=2.0, 5.8 Hz), 7.14 (1H, dd, J=2.4, 9.0 Hz), 7.23 (1H, chloro- 1 H-l -indolecarboxamide (480 mg, Production 

d, J-2.4 Hz), 7.78 (1H, d, J=5.8 Hz), 8.08 (1H, s), 8.19 (1H, example 102-1), triethylamine (0.63 ml), tetrahydroftiran 

m), 8.32 (1H, d, J=9.0 Hz). (15 ml) was ice-cooled and stirred; phenyl chloroformate 

50 (710 mg) was added dropwise to the mixture; and the 

Production Example 102-2 reaction mixture was further stirred for 10 minutes. Extrac- 
tion was performed with ethyl acetate after addition of 

Phenyl N-(4-(3-chloro-l-(memylamino)carbonyl- water, and purification was performed by silica gel column 

lH-5-indolyl)oxy-2-pyridyl)carbamate chromatography (hexane:ethyl acetate=l : 1 ). The obtained 

55 residue was dissolved in N,N-dimethylformamide (5 ml); 

While a mixture of Nl-methyl-5-(2-amino-4-pyridyl) 4-hydroxypiperidine (450 mg) was added thereto; and the 

oxy-3-chloro-lH-l-indolecarboxamide (850 mg, Production reaction mixture was stirred at room temperature overnight, 

example 102-1), triemylarnine (0.37 ml), pyridine (320 mg) Water was added t0 the reaction mixture: extraction was 

and N.N-dimethylformamide (10 ml) was cooled with ice performed with ethyl acetate; and purification was per- 

and sodium chloride, phenyl chloroformate (630 mg) was 60 formed b y silica g el column chromatography (Fuji Silysia 

added dropwise to the rnixture. Aqueous solution of sodium NH, ethyl acetate:methanol=40:l) to yield the title com- 

hydrogencarbonate was added thereto after stirring for 20 pound as colorless powder (78 mg). 

minutes; extraction was performed with ethyl acetate; and 'H-NMR Spectrum (DMSO-dg) 6 (ppm): 1.20-1.30 (2H, 

purification was performed by silica gel column chromatog- m), 1.61-1.79 (2H, m), 2.82 (3H, d, J=4.4 Hz), 2.94-3.03 

raphy (ethyl acetate). The crystals precipitated by adding 65 (2H, m), 3.56-3 63 (1H, m), 3.70-3.78 (2H, m), 4.64 (1H, 

ethyl acetate to the residue were filtered off to yield the title d, J=4.0 Hz), 6.55 (1H } dd, J=5.6, 2.4 Hz), 7,16 (1H, dd, 

compound as white crystals (160 mg). J=8.8, 2.4 Hz), 7.27 (1H, d, J=2.4 Hz), 7.32 (1H, d, J-2.4 
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Hz), 8.08 (1H, d, 3=5.6 Hz), 8.09 (1H, s), 8.21 (1H, q, J=4.4 Production Example 105-3 

Hz), 8.32 (1H, d, J=8.8 Hz), 9.13 (1H, s). 



Example 105 



1 -(3-Axoinopropyl)-4-hydroxypiperidine 
Ethanol (200 ml) and palladium carbon (2.5 g) were 



Nl-Methyl-3<hlo ro -5-(2-(((3-(4-hyd ro xypiperi<lino) add f, d <° N<3K4-hydroxypiperidino)propyl)cartam- 

„ J . _ , ,\ . A "» i\ i t i i ate (2.96 g); and me reaction mixture was stirred vigorously 

propyl)armno)carbonyl)armno-4-pyndyl)oxy-lH.l- ^ hy ^ geQ atmosphere overnjght . Palladium carbon 

indolecarboxamide was removed by filtration, and the filtrate was concentrated 

10 to yield the title compound (1.5 g). 

Similarly to Example 103, the title compound was 'H-NMR Spectrum (DMSO-dg) o (ppm): 1.25-1.38 (2H, 

obtained as white crystals from 1 -(3-aminopropyl)-4-hy- m), 1.41-1.49 (2H, m), 1.61-1.69 (2H, m), 1.84-1.95 (2H, 

droxypiperidine. m), 2.18-2.25 (2H 5 m), 2.49-2.57 (2H : m), 2.58-2.69 (2H, 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.25-1.38 (2H, m )> 3-30-3.42 (1H, m). 

m), 1.48-1.58 (2H, m), 1.62-1.70 (2H, m), 1.86-1.97 (2H, 15 

m), 2.18-2.25 (2H, m), 2.60-2.68 (2H, m), 2.83 (3H, d, Example 106 

J=3.6 Hz), 3.02-3.13 (2H, m). 3.34-3.42 (1H, m), 4.49 (1H, _ c « ffA ,~ . . A 1W T r^l 

d, J=4.0 Hz), 6.52 (1H, dd, J=6.0. 2.4 Hz), 6.8^6.86 (1H, Nl-Memyl-3^ £<g 

m), 7.17 (1H, dd, J=8.8, 2.4 Hz)i 7.28 (ik d, J=2.4 Hz)! , 0 ^^^^ ^ 

8.01-8.05 (2H, m), 8.10 (1H, s), 8.19-8.24 (1H, m), 8.33 " ' ' 

(1H, d, J=8.8 Hz), 9.04 (1H, bis). Similarly to Example 104, the title compound was 

The starting materials were synthesized as follows. obtained from 4-(2-hydroxy ethyl )piperazine. 

'H-NMR Spectrum (DMSO-de) 6 (ppm): 2.30-2.48 (6H, 

Production Example 105-1 25 2 g2 (3H? d J=4 4 Hz)? $ 30 js M ( 4 H, m), 3.46 (2H, q, 

J=5.6 Hz), 4.38 (1H, t, J=5.6 Hz), 6.57 (1H, dd, 1=5.6, 2.4 

2-(3-(4-Hydroxypiperidino)propyi)isoindolin-l,3- Hz), 7.16 (1H, dd, J=8.8, 2.4 Hz), 7.29 (1H, d, J=2.4 Hz), 

dione 7.32 (1H, d, J=2.4 Hz), 8.07-8.13 (2H, m), 8.21 (1H, q, 

3o J=4.4 Hz), 8.32 (1H, d, J=8.8 Hz), 9.15 (1H, s). 

N-(3-bromopropyl)phthalimide (26.8 g). 4-hydroxypip- 
eridine (15.0 g) and potassium carbonate (27.6 g) were Example 107 

added to N,N-6Umethylformamide; and the reaction mixture ^ _ , t , , . . , , , 

was stirred at room temperature overnight. After the addition N 1" ( 1 4 ^- Ch i 0r °- ! -(^ylamiM^carbonyl-l H-5- 

of water, extraction was performed wim ethyl acetate; the 35 mdolyDoxy-2-pyndylH-morphohnecarboxamtde 

organic layer was washed with water and brine, dried over . ^ . . n . A , 

j* j « j j j Similarly to Example 104, the title compound was 

anhydrous sodium sulfate, and concentrated under reduced . . , / , {. ' r 

* ■ u *u j /i o n \ obtamed from morphohne. 

pressure to yield the title compound (13.9 g). l H-NMR Spectrum (DMSO-d,) 6 (ppm): 2.82 (3H, d, 

H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1 .40-2.05 (6H, m), J=4 4 Hz) 3 33.3 40 (4H , m). 3.49-3.56 (4H, m), 6.58 (1H, 
2.10-2.60 (4H, m), 2.70-2.90 (2H, m), 3.60-3.85 (3H, m), 40 ddj M 2A Hz)j 7 . 16 (1H ; d d, J=8.8, 2.4 Hz), 7.27 (1H, 

7.70-7.75 (2H, m), 7.82-7.87 (2H, m). dj j= 2 . 4 H z ), 7.32 (1H, d, J=2.4 Hz), 8.06-8.13 (2H, m), 



Production Example 105-2 



45 



8.21 (1H, q, J=4.4 Hz), 8.32 (1H, d, J-8.8 Hz), 9.22 (1H, s). 
Example 108 

Benzyl 

N-(3 -(4-hydroxypiperidmo)propyl)carbamate N 1 -Methyl -3 -chloro-5 -(2 -((4-ethylpiperazino)carbo- 

nyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide 

Ethanol (100 ml) and hydrazine hydrate (1.5 g) were 

ETSO « a^ed to hydroxypiperidino)propyl)isoindolin-l,3-<iione 50 Similarly to Example 103, the title compound was 

(4.5 g); the reaction mixture was heated to reflux for 2.5 ob ^ ned from N-ethylpiperazine. 

hours; and the produced crystals were filtered off. N-Meth- H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0 96 (3H t, 

ylmorpholine (2.5 ml) and N-(benzyloxycarbonyloxy)suc- " ^ f^u^ f ^ u n n ^ 

cin^de^ ^2^ 

mixture was st^atroom temperature overm^queous £ ^ (2H, m . 8.18-8.25 (1H, m), 8.33 (1H, d, 

solution of sodium hydrogencarbonate was added to the yj^i Hz) 9 17 (1H brs) 

reaction mixture; extraction was performed with ethyl ' * ' 

acetate; and the organic layer was washed with water and Example 109 

brine, dried over anhydrous sodium sulfate, and concen- ^ 

trated under reduced pressure. The residue was purified by 60 N] .E my l-3-chloro-5-(2-((4-hyoVoxypiperidino)car- 
silica gel column chromatography to yield the title com- bonvl)amino-4-pyridyl)oxy-lH-l-indolecarboxam- 
pound (2.96 g). ide 

'H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1 .52-2.10 (6H, m), 

2.10-2.60 (4H, m), 2.78-2.90 (2H : m) ; 3.24-3.33 (2H, m), 65 Similarly to Example 104, the title compound was 
3.53-3.86 (1H, m), 5.09 (2H, s), 5.88-5.96 (1H, m), obtained as a colorless amorphous solid from Nl-ethyl-5- 
7.28-7.38 (5H, m). (2-amino-4-pyridyl)oxy-3-chloro-l H-l -indolecarboxamide. 
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'H-NMR Spectrum (DMSO-d 6 ) b (ppm): LI 5 (2R m), 
1.61 (3H, t, J=7.2 Hz), 1.60-1.70 (2H, m), 2.94-3.02 (2H, 
m) 5 3.26-3.36 (2H, m), 3.56-3.63 (1H, m), 3.70-3.78 (2H, 
m), 4.64 (1H, d, J=4.4 Hz), 6.55 (1H, dd, JN5.6, 2.4 Hz), 
7.16 (1H. dd, J=8.8, 2.4 Hz), 7.27 QH, d, J=2.4 Hz), 7.32 
(1H, d J=2.4 Hz), 8.08 (1H, d, J=5.6 Hz). 8.13 (1H. s), 
8.22-S.27 (1H, m), 8.32 (1H, d, J=8.8 Hz), 9.12 (1R s). 

The starting material was synthesized as follows. 



122 

Example 112 



Nl,3-Dunethyl-5-(2-((4-hydroxypiperidino)carbo- 
nyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide 



Production Example 109-1 

Nl -Emyl-5-(2-amino-4-pyridyl)oxy-3-chloro- 1H- 1 - 
indolecarboxamide 



Similarly to Example 104, the title compound was 
obtained as a colorless amorphous solid from Nl ,3-dim- 
emyl-5-(2-amino-4-pyridyl)oxy-l H-l -indolecarboxamide. 
^-NMR Spectrum (DMSO-o^) 6 (ppm): 1.17-1.30 (2H, 
io m), 1.61-1.70 (2H, m), 2.19 (3H. s). 2.80 (3H, d J=4.0 Hz), 
2.94-3.03 (2H, m), 3.56-3.64 (1R m) 5 3.70-3.78 (2H, m), 
4.64 (1R d, J=4.0 Hz), 6.52 (1H, dd J=5.6, 2.4 Hz), 7.02 
(1H, dd. J=8.8, 2.4 Hz), 7.29-7.33 (2H, m), 7.66 (1H, s), 
8.00 (1H, q, J=4.0 Hz), 8.05 (1H, d, J=5.6 Hz), 8.25 (1H, d, 
Phenyl N-ethylcarbamate was added to a . solution of 15 J=8.8 Hz), 9.08 (1H, s). 
5-(2-aniino-4-pyridyl)oxy-3-chloro-l H-l -indole (1.35 g, 
CAS No. 417721-98-3) which was described in WO 
02/32872, sodium hydride (210 mg) and N,N-dimethylfor- 
mamide; and the reaction mixture was stirred for 1 hour. An 
aqueous solution of ammonium chloride was added to the 20 
reaction mixture; extraction was performed with ethyl 



The starting materials were synthesized as follows. 
Production Example 112-1 
4-(3 -Methyl - 1 H -5-indolyl)oxy-2-pyridinamine 



acetate; and purification by silica gel column chromatogra- 
phy (Fuji Silysia NH, hexane:ethyl acetate=l :2) to yield the 
title compound as a colorless oil (1.07 g). 

X H-NMR Spectrum (DMSO^d 6 ) 5 (ppm): 1.15 (3H, t, 
J=7.2 Hz), 3.25-3.35 (2H, m), 5.76 (1H, d, J=2.4 Hz). 5.87 
(2H, s). 6.14 (1H, dd, J=5.6, 2.4 Hz), 7.13 (1H, dd, J=8.8, 2.4 
Hz). 7.23 (1H, d, J-2.4 Hz), 7.77 (1H, d, J=5.6 Hz), 8.11 
(1H, s), 8.20-8.25 (1H, m), 8.31 (1H, d, J=8.8 Hz). 

Example 110 

N 1 -Ethyl-3-chloro-5-(2-(((3-(4-hydroxypiperidino) 
propyl)arnino)carbonyl)amino-4-pyridyl)oxy-l H- 1 - 
indolecarboxamide 

Similarly to Example 103, the title compound was 
obtained as white crystals from Nl -ethyl-5-(2-amino-4- 
pyridyl)oxy-3-chloro-l H-l -indolecarboxamide and l-(3- 
aminopropyl)-4-hydroxypiperidine. 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.16 (3H, t,. 
J-7.2 Hz). 1 .26-1 .38 (2R m), 1 .48-1 .57 (2H, m), 1 .63-1 .70 
(2H, m), 1. 86-1 .97 (2H, m), 2.18-2:25 (2H, m), 2.60-2.68 
(2H, m), 3.05-3.13 (2H, m), 3.26-3.34 (2H. m). 3.34-3.42 
(1H, m), 4.49 (1R d, J-4.0 Hz), 6.52 (1H, dd, J=6.0, 2.4 
Hz). 6.84-6.86 (1H, m), 7.16 (1H, dd, J=8.8, 2.4 Hz), 7.28 
(1H, d, J=2.4 Hz), 7.98-8.05 (2H, m), 8.14 (1R s), 
8.22-S.28 (1H, m), 8.33 (1H, d, J=8.8 Hz), 9.03 (1H, brs). 

Example 111 

Nl-Ethyl-3-chloro-5-(2-(((3-(diethylarnino)propyl) 
arnino)carbonyl)arnino-4-pyridyl)oxy- 1 H- 1 -indole- 
carboxamide 

Similarly to Example 104, the title compound was 
obtained from Nl-emyl-5-(2-amino-4-pyridyl)oxy-3- 
chloro-1 H-l -indolecarboxamide and 3 -(diemylamino pro- 
pylamine. 

>H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.90 (6H, t, 
J=7.2 Hz). 1.16 (3H, t, J=7.2 Hz), 1.46-1.54 (2H, m), 
2.33-2.44 (6H, m), 3.07-3.14 (2R m), 3.26-3.34 (2H, m), 
6.52 (1H, dd, J=5.6. 2.4 Hz), 6.83 (1H, s), 7.16 (1H, dd, 
J=8.8, 2.4 Hz), 7.28 (1H, <L J-2.4 Hz), 8.02 (1H, d, J=5.6 
Hz). 8.04-8.13 (1H, brs), 8.14 (1H, s), 8.23-8.27 (1H, m), 
8.33 (1R d, J-8.8 Hz), 9.04 (1H, s). 



A mixture of 5-hydroxy-3-methylindole (4.7 g), 2-amino- 
4-chloropyridine (4.1 g), sodium hydride (1.3 g), and dim- 
ethyl sulfoxide (40 ml) was stirred at 160° C. for 15 hours. 
25 Water was added thereto; extraction was performed with 
ethyl acetate: and purification was performed by silica gel 
column chromatography (ethyl acetate, sequentially, ethyl 
acetate:methanol=20:l). The solvent was distilled off to 
yield the title compound as a brown solid (1.6 g). 
30 'H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 2.29 (3H, s), 
5.70 (1H, d, J=2.4 Hz), 5.77 (2R s), 6.10 (1H, dd J=5.6, 2.4 
Hz). 6.80 (1H, dd, J=8.8, 2.4 Hz), 7.15 (1H, s), 7.17 (1H, d, 
J=2.4 Hz), 7.35 (1H, d, J=8.8 Hz), 7.72 (1H, d, J-5.6 Hz), 
10.83 (1H, s). 

35 

Production Example 112-2 

Nl ,3-Dimethyl-5-(2-amino-4-pyridyl)oxy-l H-l - 
indolecarboxamide 

40 

Phenyl N-methylcarbamate (350 mg, Production example 
. 2-1) was added to a solution of 4-(3-methyl-lH-5-indolyl) 
oxy-2-pyridinamine (500 mg), sodium hydride (93 mg) and 
N,N-dimethylformamide (5 ml) at room temperature; and 
45 the reaction mixture was stirred for 2 hours and 45 minutes. 
Water was added to the reaction mixture; extraction was 
performed with ethyl acetate; and purification was per- 
formed by NH-silica gel column chromatography (Fuji 
Silysia, hexane:ethyl acetate=l:2. sequentially, ethyl 
50 acetate) to yield the title compound as a pale yellow amor- 
phous solid (365 mg). 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.19 (3H, s), 
2.80 (3H, d J=4.0 Hz), 5.73 (1R d, J=2.4 Hz), 5.83 (2H, s), 
6.12 (1H, dd, J=5.6, 2.4 Hz), 7.00 (1H, dd, J=8.8, 2.4 Hz), 
55 7.27 (1H, d J=2.4 Hz), 7.64 (1R s), 7.75 (1H, d J=5.6 Hz), 
7.98 (1H, q, J=4.0 Hz), 8.24 (1H, d, J=8.8 Hz). 

Example 113 



60 Nl ,3-Dimethyl-5-(2-((4-tetrahydro-l H-pyrrolylpip- 
eria^no)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indole- 
carboxamide 



Similarly to Example 104, the title compound was 
65 obtained as a colorless amorphous solid from Nl,3-dim- 
emyl-5-(2-arnino-4-pyridyl)oxy-l H- 1 -indolecarboxamide 
and 4-(l -pyrrolidinyl)piperidine. 



US 7,109,219 B2 



123 



L H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17-1.79 (2H, 
m), 1.60-1.67 (4H, m), 1.70-1.79 (2H, m). 2.03-2.13 (1H, 
m), 2.19 (3H, s), 2.40-2.57 (4H, m). 2.77-2.86 (5H, m), 
3.88-3.96 (2H, m), 6.52 (1H. dd, J=5.6, 2.4 Hz). 7.02 (1H, 
dd, J=8.8, 2.4 Hz), 7.28-7.85 (2H, m), 7.66 (1H, s), 8.00 
(1H, q, J=4.0 Hz), 8.05 (1H, d, J=5.6 Hz), 8.25 (1H, d, J=8.8 
Hz), 9.08 (1H, s). 

Example 114 

Nl -Cyclopropyl -5-(2 -((4-hydrox> r piperidino)carbo- 
nyl)ammo-4-pyridyl)oxy-3-methyl-l H-l -indolecar- 
boxamide 
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N-(4 -( 1 -(methylamino)carbonyl- 1 H-indol -5 -yloxy)-pyri- 
din-2-yl)-N-(phenoxycarbony])carbamate (52 mg, 0 
mmol) synthesized in Production example 5-2 and 40% 
methyl amine in methanol. 

*H-NMR Spectrum (DMSO-de) 5 (ppm): 2.64 (3H, d, 
J=4.4 Hz), 2.83 (3H, d, J-4.4 Hz), 6.50 (1R dd, J-2.4, 5.6 
Hz), 6.67 (1H, d, J=3.6 Hz), 6.82 (1H, d, J=2.4 Hz), 7.04 
(1H, dd, J=2.4. 8.8 Hz), 7.36 (1H, d. J=2.4 Hz), 7.87 (1H, d, 
J=3.6 Hz), 7.95 (1H, m), 8.02 (1R d, J=5.6 Hz), 8.16 (1H, 
m), 8.28 (1H 3 d, J=8.8 Hz), 9.07 (1H, s). 

Example 1 1 7 



,1 e©5 



Similarly to Example 104, the title compound was 15 
obtained as a colorless amorphous solid from Nl-cyclopro- 
pyl-5-(2-amino-4-pyridyI)oxy-3-methyl-l H-l -indolecar- 
boxamide. 

A H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.56-0.60 (2H, 
m), 2.67-2.73 (2H, m), 1.19-1.29 (2H, m). 1.61-1.70 (2H, 20 
m), 2.18 (3H, s), 2.72-2.78 (1H, m). 2.94-3.03 (2H, m), 
3.56-3.63 (1H. m), 3.70-3.77 (2H, m), 4.64 (1H, d, J=4.0 
Hz), 6.51 (1H, dd, J=5.6, 2.4 Hz), 7.02 (1H, dd, J=8.8, 2.4 
Hz). 7.28-7.32 (2H. m), 7.65 (1H, s), 8.05 (1H, d, J-5.6 Hz), 
8.11 (1H, d, J-2.4 Hz), 8.24 (1H, d, J=8.8 Hz), 9.08 (1H, s). 25 

The starting material was synthesized as follows. 

Production Example 114-1 



Nl -Cyclopropyl-5-(2-amino-4-pyridyl)oxy-3-me- 30 
thyl- 1 H- 1 -indolecarboxamide 

Similarly to Production example 112-2, the title com- 
pound was obtained as a colorless amorphous solid from 
phenyl N-cyclopropylcarbamate. 35 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.55-0.60 (2H, 
m), 0.68-0.73 (2H, m), 2.18 (3H, s), 2.70-2.79 (1H, m), 5.73 
(1H, d, J=2.4 Hz), 5.83 (2H, s). 6.12 (1H, dd, J=5.6. 2.4 Hz), 
7.00 (1H. dd, J=8.8, 2.4 Hz), 7.26 (1R A J=2.4 Hz), 7.63 
(1H, s), 7.75 (1H. d, J=5.6 Hz), 8.09 (1H, d. J=2.4 Hz), 8.23 40 
(1H, d, J=8.8 Hz). 



Nl -Methyl- 5 -(2-((ethylarmnoXarbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide 

Similarly to Example 5, the title compound was obtained 
as white crystals (15.0 mg, 0.042 mmol, 42%) from phenyl 
N-(4-(l-(memylamino)carbonyl-lH-indol-5-yloxy)-pyri- ""1 C 
din-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 -J 
mmol) synthesized in Production example 5-2 and 2.0 M 
ethyl amine in tetrahydrofuran. 

*H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.02 (3H, t, 
J=7.2 Hz), 2.83 (3H, d, J=4.0 Hz), 3.10 (2H, m), 6.50 (1H, 
dd, J=2.4, 5.6 Hz), 6.67 (1R d, J=3.6 Hz), 6.86 (1H, d, J=2.4 
Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 
7.87 (1H, d, J=3.6 Hz), 7.96 (1H, m). 8.02 (1H, d, J=5.6 Hz), 
8.17 (1R m), 8.28 (1H, d, J=8.8 Hz), 8.99 (1H, s). 



Example 115 

N 1 -Cyclopropyl-5-(2 -((4-(2 -hydroxy ethyl )piper- 
azino)carbonyl)amino-4-pyridyl)oxy-3 -methyl- 1 H- 
1 -indolecarboxamide 

Similarly to Example 104, the title compound was 
obtained as a colorless amorphous solid from Nl-cyclopro- 
pyl-5-(2-amino-4-pyridyl)oxy-3-methyl-l H-l -indolecar- 
boxamide and 1 -(2-hydroxyethyl)piperazine. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.57-0.60 (2H, 
m), 0.67-0.74 (2H, m), 2.18 (3H, s), 2.30-2.37 (6H, m), 
2.70-2.78 (1H, m), 3.30-3.38 (4H, m), 3.46 (2H, q, J=6.4 
Hz). 4.38 (1R t, J-6.4 Hz), 6.53 (1H, dd, J=5.6, 2.4 Hz), 
7.02 (1H, dd. J=8.8, 2.4 Hz), 7.28-7.32 (2H, m), 7.65 (1H, 
s), 8.06 (1H, d. J=5.6 Hz), 8.11 (1H, d, >2.4 Hz), 8.24 (1H, 
d, J=8.8 Hz), 9.10 (1H, s). 

Example 116 

N 1 -Methyl-5 -(2-((memylanimo)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide 

Similarly to Example 5, the title compound was obtained 
as white crystals (19.5 mg, 0.058 mmol, 58%) from phenyl 



45 
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Example 118 

N 1 -Methyl-5-(2 -((cyclopropylamino)carbonyl) 
amino-4-pyridyl)oxy- 1 H-l -indolecarboxamide 

Similarly to Example 5, the title compound was obtained 
as white crystals from phenyl N-(4-(l-(methylamino)carbo- 
nyl - 1 H-indol-5 -yloxy)-pyridin-2-y l)-N-(phenoxy carbonyl ) 
carbamate (52 mg, 0.1 mmol) synthesized in Production 
example 5-2 and cyclopropylamine. 

'H-NMR Spectrum (CDC1 3 ) 5 (ppm): 0.58-0.62 (2H, m), 
0.71-0.79 (2H, m), 2.70 (1H, m), 3.07 (3H, d, J=4.8 Hz), 
5.64 (1H, m), 6.26 (1H, m), 6.41 (1H, m), 6.58 (1H, d, J=3.6 
Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.20-7.30 (2R m), 
7.42-7.53 (2H, m), 7.90 (1H, d J=5.6 Hz), 8.19 (1H, d, 
J=8.8 Hz). 

Example 119 

N 1 -Methyl -5-(2-((die%lamino)carbonyl)amino-4- 
pyridyI)oxy- 1 H- 1 -indolecarboxamide 



55 



Similarly to Example 5, the title compound was obtained 
as white crystals (24.7 mg, 0.065 mmol, 65%) from phenyl 
N-(4-(l-(methylaniino)carbonyl-lH-indol-5-yloxy)-pyri- J £82> 
din-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 J 
mmol) synthesized in Production example 5-2 and diethy- 
lamine. 

'H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 1.01 (6H, t, 
>7.2 Hz), 2.82 (3H, d, J=4.4 Hz), 3.20-3.50 (4H, m), 6.54 
(1H, dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 7.04 (1H, dd, 
J-2.4, 8.8 Hz), 7.36 (1H, cL J=2.4 Hz), 7.40 (1H, d, >2.4 
Hz), 7.78 (1H, d, J=3.6 Hz), 8.06 (1H, d, J=5.6 Hz), 8.16 
(1H, m), 8.28 (1H, d, J=8.8 Hz), 8.59 (1H, s). 
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Example 120 
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Nl -Methyl-5-(2-((l -propylamino)carbonyl)amino-4- 
pyridyl)oxy-lH-l -mdolecarboxamide 

Similarly to Example 5, the title compound (28.0 mg, 
0.076 mmol, 76%) was obtained as white crystals from 
j— ^ r* phenyl N-(4-(l-(methylamino)carbonyl-lH-indol-5-yloxy)- 
fc_ £tl 1 pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 
mmol) synthesized in Production example 5-2 and 1 -pro- 
pylamine. 

X H-NMR Spectrum (DMSOd 6 ) 5 (ppm): 0.83 (3H, t, 
J=7.2 Hz), 1.40 (2H, m), 2.83 (3H, <L J=4.4 Hz), 3.04 (2H, 
m), 6.49 (1H, dd, J=2.4, 5.6 Hz), 6.67 (1H. d, J=3.6 Hz), 
6.86 (1H, s), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 
Hz). 7.87 (1H, d, J=3.6 Hz). 8.01-8.03 (2H 5 xn), 8.16 (1H, 
m), 8.28 (1H, d, J=8.8 Hz), 9.00 (1H, s). 

Example 121 

N 1 -Methyl -5 -(2-((2-propylarnino)carbonyl)amino-4 - 
pyridyl)oxy- 1 H - 1 -indolecarboxamide 



En r 



Similarly to Example 5, the title compound (20.7 mg, 
0.056 mmol, 56%) was obtained as white crystals from 
phenyl N-(4-(l -(methylamino)carbonyl-l H-indol-5-yloxy)- 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 
mmol) synthesized in Production example 5-2 and 2-pro- 
pylamine. 

*H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.06 (6H, d, 
J=6.8 Hz), 2.83 (3H, d, J=4.4 Hz), 3.74 (1H, m). 6.49 (1H, 
dd, J=2.4. 5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.89 (1H, d, J=2.4 
Hz). 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 
7.81 (lH,m), 7.87 (1H, d, J=3.6 Hz). 8.02 (1H, d, J=5.6 Hz), 
8.16 (1H, m), 8.28 (1H, d, J=8.8 Hz), 8.90 (1H, s). 

Example 122 

N 1 -Methy 1 -5-(2-((cy clopentylamino)carbonyI) 
amino-4-pyridyl)oxy-lH-l -indolecarboxamide 

Similarly to Example 5, the title compound (30.7 mg, 
0.078 mmol, 78%) was obtained as white crystals from 
phenyl N-(4-(l-(memylamino)carbonyl-l H-indol-5-yloxy)- 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 
mmol) synthesized in Production example 5-2 and cyclo- 
pentylamine. 

*H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.10-1.90 (8H, 
m), 2.83 (3H, d, J=4.4 Hz), 3.89 (1H, m), 6.50 (1H, d, J=2.4, 
5.6 Hz), 6.68 (1H, d, J=3.6 Hz), 6.90 (1H, d, J=2.4 Hz), 7.03 
(1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 7.87 (1H, 
m), 7.93 (1H, d, J=3.6 Hz), 8.00 (1H : d, J=5.6 Hz), 8.15 (1H, 
m), 8.28 (1H, d, J=8.8 Hz), 8.89 (1H, s). 

Example 123 

N 1 -Methyl-5 -(2-((cyclohexylammo)carbonyl)amino- 
4-pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 5, the title compound (32.5 mg, 
0.080 mmol, 80%) was obtained as white crystals from 
phenyl N-(4-(l -(memylamino)carbonyl-l H-indol-5-yloxy)- 
pyriddn-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 
mmol) synthesized in Production example 5-2 and cyclo- 
hexylamine. 

'H-NMR Spectrum (CDC1 3 ) 5 (ppm): 1 .00-2.00 (8H, m), 
2.83 (3H, d, J=4.4 Hz), 3.40-3.60 (2H, m), 3.75 (1H, m), 



6.11 (1H, s). 6.43 (1H, m), 6.60 (1H, d, J=3.6 Hz), 6.95 (1H, 
m), 7.04 (1H, m), 7.20-7.30 (2H, m), 7.44 (1H, d, J=3.6 Hz), 
7.95 (1H, d, J=5.6 Hz), 8.20 (1H, d. J=8.8 Hz), 9.20 (1H. m). 



Example 124 

N 1 -Methyl- S-(2 -((2-propenylamino)carbonyl ) 
amino-4-pyridyl)oxy-l H- 1 -indolecarboxamide 



10 



15 



20 



Similarly to Example 5, the title compound (18.5 mg, 
0.051 mmol, 51%) was obtained as white crystals from 
phenyl N-(4-(l-(memylamino)carbonyl-lH-indol-5-yloxy)- | £^ ^ 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 -J 
mmol) synthesized in Production example 5-2 and ally- 
lamine. 

'H-NMR Spectrum (DMSO-cy 5 (ppm): 2.85 (3H, d, 
J=4.8 Hz). 3.75 (2H, m). 5.06 (1H, dd, J=1.6, 10.4 Hz), 5.14 
(1H, dd, J=1.6, 17.2 Hz), 5.87 (1H, m). 6.54 (1H, dd, J=2.4, 
5.6 Hz), 6.69 (1H. d, J=3.6 Hz), 6.87 (1H, d, J=2.4 Hz), 7.06 
(1H, dd, J=2.4. 8.8 Hz), 7.39 (1H, d, J=2.4 Hz), 7.89 (1H, d, 
J=3.6 Hz), 8.05 (1H, d, J=5.6 Hz), 8.16-S.19 (2H, m), 8.30 
(1H, d, J-8.8 Hz), 9.13 (1H, s). 

Example 125 

25 

Nl-Methyl-5-(2-((2-propynylamino)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 5, the title compound (16.8 mg, 
30 0.046 mmol, 46%) was obtained as white crystals from 

phenyl N-(4-(l-(memylamino)carbonyl-lH-indol-5-yloxy)- j p^j ^\ 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 J ^ ^ 
mmol) synthesized in Production example 5-2 and propar- 
gylamine. 

35 'H-NMR Spectrum (DMSO-cy 5 (ppm): 2.85 (3H, d, 
J=4.4 Hz), 3.12 (1H, m), 3.92 (2H, m), 6.56 (1H, dd, J-2.4, 
5.6 Hz), 6.70 (1H. d, J=3.6 Hz), 6.87 (1H, d, J=2.4 Hz), 7.06 
(1H, dd, J-2.4. 8.8 Hz), 7.39 (1H, d. J=2.4 Hz), 7.89 (1H, d, 
J=3.6 Hz), 8.07 (1H, d, J=5.6 Hz), 8.18 (1H, m), 8.29-8.31 

40 (2H, m), 9.21 (1H, s). 

Example 126 

N 1 -Methyl-5 -(2-((benzylanimo)carbonyl)aniino -4- 
45 pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 5, the title compound (26.1 mg, 
0.063 mmol, 63%) was obtained as white crystals from 
phenyl N-(4-(l-(memylamino)carbonyl-lH-indol-5-yloxy)- ~ J CTCJ^ 
50 pyridin-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0. 1 ^ J ' ^ 

mmol) synthesized in Production example 5-2 and benzy- 
lamine. 

'H-NMR Spectrum (DMSO-dy 6 (ppm): 2.85 (3H, d, 
J=4.4 Hz), 4.34 (2H, d, >5.6 Hz), 6.53 (1H, dd, J=2.4, 5.6 
55 Hz), 6.69 (1H, d, J-3.6 Hz), 6.90 (1H, d, J=2.4 Hz), 7.06 
(1H, dd, J=2.4. 8.8 Hz), 7.20-7.35 (5H, m). 7.39 (1H, d, 
J=2.4 Hz), 7.89 (1H, d, J=3.6 Hz), 8.04 (1H, d, J-5.6 Hz), 
8.17 (1H, m), 8.30 (1H, d, J=8.8 Hz), 8.51 (1H, m), 9.17 
(1H, s). 



60 
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Example 127 

Nl -Memyl-5-(2-((furfurylan^ 

pyridy l)oxy - 1 H- 1 -indolecarboxamide 

Similarly to Example 5. the title compound (9. 1 mg, 0.022 
mmol, 22%) was obtained as white powder from phenyl 
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Q "X | N-(4<l-(me%lamino)carbonyl-lH-indol-5-yloxy>pyri- 
^" L» dm-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 

mmol) synthesized in Production example 5-2 and furfury- 
lamine. 

X H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 2.85 (3H, d, 
J=4.4 Hz), 4.32 (2H, d, J-5.2 Hz), 6.24 (1H, s), 6.38 (1H, s), 
6.54 (1H } m), 6.69 (1H, d, J=3.6 Hz), 6.90 (1H, s), 7.06 (1H, 
m), 7.39 (1H, s), 7.57 (1H, s), 7.89 (1H, d J=2.4 Hz), 8.05 
(1H, d, J=5.6 Hz), 8.18 (1H, m), 8.31 (1H, d, J-8.8 Hz), 8.38 
(1H, m), 9.15 (1H, s). 

Example 128 

Nl-Methyl-5^2-((thiophen-2-ylmethylamino)carbo- 
nyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide 



Similarly to Example 5, the title compound (22.6 mg, 
0.054 mmol, 54%) was obtained as white powder from 
phenyl N-(4-( 1 -(methylamino)carbonyl-l H-indol-5-yloxy)- 
pyridm-2-yl)-N-(phenoxycarbonyl)carbamate (52 mg, 0.1 
mmol) synthesized in Production example 5-2 and 
2-thiophenemethylamine. 

*H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 2.85 (3H, d, 
J=4.4 Hz), 4.50 (2H, d, J=5.6 Hz), 6.54 (1H, dd, J=2.4, 5.6 
Hz), 6.69 (1H, d, J=3.6 Hz), 6.88-6.98 (3H, m), 7.06 (1H, 
dd, J=2.4, 8.8 Hz), 7.35-7.39 (2H, m), 7.89 (1H, d, J=3.6 
Hz). 8.04 (1H, d, J=5.6 Hz), 8.18 (1H, m), 8.30 (1H, d, J=8.8 
Hz), 8.55 (1H, m), 9.18 (1H, s). 

Example 129 

N 1 -Emyl-5-(2-((emylammo)carbonyl)amino-4-py- 
ridyl)oxy-lH-l-indolecarboxamide 

Similarly to Example 27, the title compound (23.1 mg, 
0.063 mmol 63%) was obtained as white crystals from 
phenyl N-(4-( 1 -(ethylamino )carbonyl- 1 H-5-indolyl)oxy-2 - 
pyridyl)carbamate (42 mg, 0.1 mmol) synthesized in Pro- 
duction example 27-2 and 2.0 M emylamine in tetrahydro- 
furan. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.04 (3H, t, 
J=7.2 Hz), 1.18 (3H, t, J-7.2 Hz), 3.12 (2H, m), 3.31 (2H, 
m), 6.52 (1H, dd, J=2.4 5 5.6 Hz), 6.69 (1H. d, J-3.6 Hz), 
6.88 (1H, d, J=2.4 Hz), 7.05 (1H, dd, J=2.4, 8.8 Hz), 7.38 
(1H. d, J=2.4 Hz), 7.92 (1H, d, J=3.6Hz), 7.97 (1H, m), 8.04 
(1H, d, J=5.6 Hz), 8.23 (1H, m). 8.30 (1H, d, J=8.8 Hz), 9.01 
(1H, s). 

Example 130 

N 1 -Ethyl-5 -(2-((ojethylanimo)carbonyl)aniino-4- 
pyridyl)oxy- 1H- 1 -indolecarboxamide 

Similarly to Example 27. the title compound (25.8 mg, 
0.065 mmol, 65%) was obtained as white crystals from 
phenyl N-(4-(l -(ethylamino )carbonyl- 1 H-5-indolyl)oxy-2- 
pyridyl)carbamate (42 mg, 0.1 mmol) synthesized in Pro- 
duction example 27-2 and diethylamine. 

^-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.03 (6H, t, 
J=7.2 Hz), 1.19 (3H, t, J=7.2 Hz), 3.20-3.40 (6H, m), 6.55 
(1H, dd J=2.4, 5.6 Hz), 6.69 (1H, d J=3.6 Hz), 7.05 (1H, dd, 
J=2.4, 8.8 Hz), 7.38 (1H, s). 7.43 (1H, d, J=2.4 Hz), 7.92 
(1H, d, J=3.6 Hz), 8.08 (1H. d J=5.6 Hz), 8.23 (1H. m), 8.30 
(1H, d, J=8.8 Hz). 8.62 (1H, s). 
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Example 131 



Nl-Dimemyl-5-(2-((memylamino)carbonyl)amino- 
4-pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 28, the title compound (17.5 mg, 
0.05 mmol, 35%) was obtained as white powder from 
Nl -dimethyl- 5-(2-amino-4-pyridyl)oxy-l H- 1 -indolecar- 
io boxamide (42 mg, 0.14 mmol) and 40% methylamine in 
methanol. 

'H-NMR Spectrum pMSO-dJ 8 (ppm): 2.67 (3H, d, 
J=4.4 Hz), 3.05 (6H, s), 6.53 (1H, dd, J=2.4, 5.6 Hz), 6.67 
s (1H, d, J=3.6 Hz), 6.83 (1H, d, J=2.4 Hz), 7.04 (1H, dd, 
J=2.4, 8.8 Hz), 7.40 (1H, d J=2.4 Hz), 7.68-7.71 (2H, m), 
8.00-8.05 (2H, m), 9.10 (1H, s). 

The starting materials were synthesized by the following 
methods. 
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Production Example 131-1 
Phenyl N,N-dimethylcarbamate 

Similarly to Production example 2-1, the title compound 
(6.27 g, 0.038 mol, 38%) was obtained as a colorless oil 
from 2.0 M diethylamine in tetrahydrofuran (50 ml. 0.1 
mol), phenyl chloroformate (13.8 ml, 0. 11 mol) and pyridine 
(8.9 ml, 0.11 mol). 

J H-NMR Spectrum (CDC1 3 ) 8 (ppm): 3.02 (3H, s), 3.11 
(3H, s), 7.09-7.39 (5H, m). 

Production Example 131-2 

Nl -Dimethyl-5-(2-amino-4-pyridyl)oxy-l H-l -in- 
dolecarboxamide 
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Similarly to Production example 1-3, the title compound 
(128 mg, 0.43 mmol, 43%) was obtained as white crystals 
from 4-(lH-5-indolyloxy)-2-pyridinamine (225 mg, 1.0 
mmol) and phenyl N,N-dimethylcarbamate. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.13 (6H, s), 4.36 
(2H, brs), 5.92 (1H, d, J=2.4 Hz), 6.31 (1H, dd, J=2.4, 5.6 
Hz), 6.59 (1H, d, >3.6 Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 
7.30 (1H, d, J-2.4 Hz), 7.37 (1H, d, J=3.6 Hz), 7.70 (1H, d, 
J=8.8 Hz), 7.91 (1H, d, J=5.6 Hz). 

Example 132 

Nl-Dimemyl-5-(2-((emylamino)carbonyl)arnino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide 

Similarly to Example 28, the title compound (21.4 mg, 
0.058 mmol, 41%) was obtained as white powder from 
Nl -dimethyl-5-(2-amino-4-pyridyl)oxy-lH- 1 -indolecar- 
boxamide (42 mg, 0.14 mmol) and 2.0 M ethylamine in 
tetrahydrofuran. 

*H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.05 (3H, t, 
J=7.2 Hz), 3.05 (6H. s), 3.13 (2H 5 m), 6.52 (1H, dd, J=2.4, 
5.6 Hz), 6.67 (1H, d, J=3.6 Hz), 6.87 (1H, d, J=2.4 Hz), 7.04 
(1H, dd, J=2.4 ? 8.8 Hz), 7.40 (1H, d, J=2.4 Hz), 7.68-7.71 
(2H, m), 8.00-8.05 (2H, m), 9.02 (1H ; s). 
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Example 133 



Nl -Dimethyl -5 -(2-((dimethylamino)carbonyl) 
amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide 

5 

Similarly to Example 28. the title compound (15.1 mg, 
0.041 mmol, 29%) was obtained as white powder from 
Nl -dimethyl-5-(2-amino-4-pyridyl)oxy-l H-l -indolecar- 
boxamide (42 mg, 0.14 mmol) and 2.0 M dimethylamine in 
tetrahydrofuran. 10 

1 H-NMR Spectrum PMSO-ds) 6 (ppm): 2.85 (6H, s), 
3.03 (6H 5 s), 6.54 (1H, d, J=5.6 Hz). 6.65 (1H, d, J=3.6 Hz), 
7.02 (1H, d, J=8.8 Hz), 7.30-7.50 (2H, m), 7.60-7.69 (2H, 
m), 8.06 (1H, d, J=5.6 Hz), 8.81 (1H, s). 

15 

Example 134 

N 1 -Benzyl -5 -(2 -((memylammo)carbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide 

20 

Similarly to Example 28, the title compound (12.5 mg, 
0.030 mmol, 24%) was obtained as white powder from 
Nl -benzyl-5-(2-amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxa- 
mide (45 mg, 0.13 mmol) and 40% methylamine in metha- 
nol. 25 

1 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) 2.66 (3H, d, 
J-4.4 Hz), 4.51 (2H, d, J=5.6 Hz), 6.52 (1H, dd, J=2.4, 5.6 
Hz). 6.72 (1H. d, J=3.6 Hz), 6.84 (1H, d, J=2.4 Hz), 7.06 
(1H, dd, J=2.4, 8.8 Hz), 7.20-7.44 (6H, m), 7.96 (1H, m), 
8.00-8.05 (2H : m), 8.31 (1H, d, J=8.8 Hz), 8.83 (1H, t, J=5.6 30 
Hz), 9.09 (1H, s). 

The starting material was synthesized by the following 
methods. 



Production Example 134-1 

N 1 -Benzyl -5 -(2-amino-4-pyridyl)oxy- 1 H- 1 -indole- 
carboxamide 

Similarly to Production example 1-3, the title compound 
(45 mg. 0.13 mmol, 13%) was obtained as white powder 
from 4-(lH-5-indolyloxy)-2-pyridinamine (225 mg, 1.0 
mmol) and phenyl N-benzylcarbamate. 

2 H-NMR Spectrum (CDC1 3 ) 6 (ppm): 4.38 (2H, bis), 4.68 
(2H, d, J-4.0 Hz), 5.82 (1H, m), 5.92 (1H, m), 6.30 (1H, m), 
6.61 (1H, d. J=3.6 Hz), 7.07 (1H, dd, J=2.4, 8.8 Hz), 
7.26-7.47 (7H, m), 7.91 (1H, d. J=5.6 Hz), 8.19 (1H, d, 
J=8.8 Hz). 

Example 135 

5-(2-((Memylaniino)carbonyl)amino-4-pyridyl)oxy- 
1 H-l -indole- 1-carboxylic acid pyrrolidin-l-ylamide 

Similarly to Example 28. the title compound (21.1 mg, 
0.056 mmol, 27%) was obtained as white powder from 
5-(2-amino-4-pyridyl)oxy- 1 H-l -indole- 1 -carboxylic acid 
pyrrolidin-l-ylamide (67 mg, 0.21 mmol) and 40% methy- 
lamine in methanol. 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.80-2.00 (4H, 
m), 2.67 (3H, d. J=4.4 Hz), 3.40-3.60 (4H, m), 6.53 (1H, dd, 
J=2.4, 5.6 Hz), 6.66 (1H, d. J=3.6 Hz), 6.85 (1H, d, J=2.4 
Hz). 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d. J=2.4 Hz), 
7.80 (1H, d, J=3.6 Hz), 7.83 (1H, d, J=8.8 Hz), 8.00 (1H. m), 
8.04 (1H, d, J=5.6 Hz), 9.10 (1H, s). 

The starting materials were synthesized by the following 
methods. 
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Production Example 135-1 
Phenyl pyrrolidin-l-ylcarboxylate 

Similarly to Production example 2-1, the title compound 
(2.68 g. 0.014 mol, 14%) was obtained as white crystals 
from pyrrolidine (8.3 ml, 0.1 mol), phenyl chloroformate 
(13.8 ml, 0.11 mol) and pyridine (8.9 ml, 0.11 mol). 

*H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1 .90-1 .99 (4H, m), 
3.46-3.59 (4H, m), 7.20-7.37 (5H, m). 

Production Example 135-2 

5-(2-Amino-4-pyridyl)oxy-lH- 1 -indole- 1 -carboxylic 
acid pyrrohdin-l-ylamide 

Similarly to Production example 1-3, the title compound 
(146 mg, 0.45 mmol, 60%) was obtained as white powder 
from 4-(lH-5-mdolyloxy)-2-pyridinamine (170 mg, 0.76 
mmol) and phenyl pyrrolidin-l-ylcarboxylate. 

*H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1.96-2.02 (4H, m), 
3.60-3.67 (4H, m), 4.35 (2H, brs), 5.91 (1H, d, J-2.4 Hz), 
6.31 (1H, dd, J=2.4, 5.6 Hz), 6.57 (1H, d, J=3.6 Hz), 7.03 
(1H, dd, J=2.4, 8.8 Hz), 7.29 (1H, <L J=2.4 Hz), 7.43 (1H, d, 
J=3.6 Hz), 7.88 (1H, d, J=8.8 Hz), 7.91 (1H, d, J=5.6 Hz). 

Example 136 

5-(2-((Pyrrolidin- 1 -y lamino )c arbony 1 )amino -4-py - 
ridyl)oxy-l H-l -indole- 1-carboxylic acid pyrrolidin- 
1 -ylamide 



Similarly to Example 28, the title compound (6.2 mg, 
0.015 mmol, 9.2%) was obtained as white powder from 
5-(2-amino-4-pyridyl)oxy-lH-l -indole- 1 -carboxylic acid 

40 pyrrolidin-l-ylamide (52 mg, 0.16 mmol) and pyrrolidine. 
'H-NMR Spectrum (DMSO-cy 8 (ppm): 1.70-1 .90 (8H, 
m), 3.20-3.40 (4H, m), 3.50-3.70 (4H, m), 6.56 (1H, dd, 
J-2.4, 5.6 Hz), 6.66 (1H, d, J-3.6 Hz), 7.03 (1H, dd, J-2.4, 
8.8 Hz), 7.38 (1H, d, J=2.4 Hz), 7.45 (1H, d, J=2.4 Hz), 7.80 

45 (1H, d, J=3.6 Hz), 7.84 (1H, d, J=8.8 Hz), 8.08 (1H, d, J=5.6 
Hz), 8.61 (1H, s). 
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Example 137 

Nl -(2-Propynyl)-5 -(2-((ethylannno)carbonyl)amino- 
4-pyridyl)oxy- 1 H-l -indolecarboxamide 



Similarly to Example 28, the title compound (1 6.5 mg, 
55 0.044 mmol, 25%) was obtained as white crystals from 
Nl -(2-propynyl)-5-(2-amino-4-pyridyl)oxy- 1 H-l -indole- 
carboxamide (54 mg, 0.18 mmol) and 2.0 M emylamine in 
tetrahydrofuran. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.04 (3H, t, 
J=7.2 Hz), 3.12 (2H, m), 3.23 (1H : m), 4.10 (2H, m), 6.52 
(1H, dd, J-2.4, 5.6 Hz), 6.53 (1H, d, J=3.6 Hz), 6.88 (1H, d, 
J=2.4 Hz), 7.08 (1H, dd. J=2.4, 8.8 Hz), 7.40 (1H 5 d, J=2.4 
Hz), 7.92 (1H, d, J=3.6 Hz), 8.00 (1H, m), 8.04 (1H, d, J=5.6 
65 Hz), 8.31 (1H, d, J=8.8 Hz), 8.73 (1H, m), 9.02 (1H, s). 
The starting materials were synthesized by the following 
methods. 
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Production Example 137-1 

Phenyl N-(2-propynyl)carbamate 

Similarly to Production example 2-1, the title compound 
(7.64 g, 0.044 mol, 87%) was obtained as white crystals 
from 2-propynylamine (3.43 ml, 0.05 mol), phenyl chloro- 
fonnate (6.9 ml, 0.055 mol) and pyridine (4.45 ml, 0.055 
mol). 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 2.30 (1H, t, J=2.8 
Hz), 4.05-4.15 (2H S m), 5.22 (1H, brs), 7.10-7.40 (5H, m). 

Production Example 137-2 . 

Nl -(2-Propynyl)-5-(2-amino-4-pyridyl)oxy-l H- 1 - 
indolecarboxamide 

Similarly to Production example 1-3, the title compound 
(169 mg, 0.55 mmol, 28%) was obtained as white crystals 
from 4-(lH-5-indolyloxy)-2-pyridinamine (450 mg, 2.0 
mmol) and phenyl N-(2-propynyl)carbamate. 

'H-NMR Spectrum (CDC1 3 ) 5 (ppm): 2.35 (1H, m), 
4.20^1.40 (4H, m), 5.72 (1H, brs), 5.92 (1H, d, J=2.4 Hz), 
630 (1H. dd, J=2.4, 5.6 Hz), 6.63 (1H. d. J=3.6 Hz), 7.08 
(1H, dd, J=2.4, 8.8 Hz). 7.30 (1H, <L J=2.4 Hz), 7.46 (1H, d, 
J=3.6 Hz), 7.92 (1H, d, J=5.6 Hz), 8.20 (1H, d, J=8.8 Hz). 

Example 138 

Nl -(2 -Propynyl)- 5 -(2-((diethylamino)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 28, the title compound (27.9 mg, 
0.069 mmol, 39%) was obtained as white crystals from 
Nl -(2-propynyl)-5-(2-amino-4-pyridyl)oxy-l H-l -indole- 
carboxamide (54 mg, 0.18 mmol) and N,N-diethylamine. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.03 (6H, t, 
J=7.2 Hz), 3.23 (1H, m), 3.25-3.40 (4H, m). 4.01 (2H, m), 
6.56 (1H. dd, J=2.4, 5.6 Hz), 6.72 (1H. d J=3.6 Hz), 7.08 
(1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, dL J=2.4 Hz), 7.43 (1H, d, 
J=2.4 Hz), 7.92 (1H, d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 
8.31 (1H ; d, J=8.8 Hz), 8.63 (1H, s), 8.73 (1H, m). 

Example 139 

Nl -(2-Propynyl)-5-(2-((pyrrolidin-l -yl)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide 

Similarly to Example 28, the title compound (25.1 mg, 
0.062 mmol, 35%) was obtained as white crystals from 
Nl -(2-propynyl)-5-(2-amino-4-pyridyl)oxy-lH-l -indole- 
carboxamide (54 mg, 0.18 mmol) and pyrrolidine. 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.70-1.90 (4H, 
m), 3.22 (1H. m), 3.25-3.40 (4H, m), 4.10 (2H, m), 6.56 
(1H, dd, J=2.4, 5.6 Hz), 6.71 (1H, dL J=3.6 Hz), 7.07 (1H, dd, 
J=2.4, 8.8 Hz), 7.39 (1H, d. J=2.4 Hz), 7.44 (1H, d, J=2.4 
Hz), 7.92 (1H, d, J=5.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.30 
(1H, d, J=8.8 Hz), 8.62 (1H, s), 8.72 (1H, m). 

Example 140 

Nl-Methyl-5-(6-((morpholin-4-yl)carbonyl)anii- 
nopyrimidm-4-yl)amino-l H-l -indolecarboxamide 

Similarly to Example 28, the title compound (12.5 mg, 
0.032 mmol, 1 2%) was obtained as pale yellow powder from 



132 



10 



15 



20 



25 



45 



50 



55 



Nl -memyl-5-(6-anamopyrimidin-4-yl)amino- 1 H- 1 -indole- 
carboxamide (73 mg, 0.26 mmol) and morpholine. 

J H-NMR Spectrum (DMSO-d*) 6 (ppm): 2.83 (3H, d, 
J=3.6 Hz), 3.43-3.45 (4H, m), 3.55-3.58 (4H, m), 6.63 (1H, 
d, J=3.6 Hz), 7.26 (1H, s), 7.32 (1H, d, J=8.8 Hz), 7.77 (1H, 
d, J=3.6 Hz), 7.90 (1H, s), 8.05 (1H, m), 8.14 (1H, d, J=8.8 
Hz), 8.29 (1H, s), 9.21 (1H, s), 9.34 (1H, s). 

The starting materials were synthesized by the following 
methods. 

Production Example 140-1 
6-Chloro^4-( 1 H-5 -indolylamino)pyrimidine 

4,6-Dichloropyrimidine (5.89 g, 40 mmol), 5-aminoin- 
dole (6.27 g, 47 mmol) and N,N-diisopropylethylamine 
(20.6 ml, 0.12 mol) were dissolved in N-methylpyrrolidone 
(80 ml), and the reaction mixture was stirred at 50° C. for 2.5 
hours. The reaction mixture was partitioned between ethyl 
acetate and water; the aqueous layer was subjected to 
re-extraction with ethyl acetate; and the combined organic 
layer was washed with brine, and dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced 
pressure; a small amount of ethyl acetate was added to the 
residue to crystallize; and the crystals were filtered off, 
washed with diethyl ether, and dried under aeration to yield 
the title compound (3.70 g, 1 5 mmol, 38%) as white crystals. 

'H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 6.42 (1H, m), 
6.62 (1H. brs), 7.11 (1H, d, J=8.0 Hz), 7.35-7.40 (2H, m), 
7.72 (1H, brs), 8.38 (1H, s), 9.68 (1H, s), 11.11 (1H, s). 

Production Example 140-2 

6-Amino-4-(l H-5-indolylamino)pyrirnidine 

A 7N ammonia in methanol (60 ml) was added to 
6-cliloio-4-(lH-5-indolylanimo)pyrimidine (2.455 g, 10 
mmol); and the reaction mixture was heated in a sealed tube 
at 130° C. for 90 hours. The solvent was distilled off under 
reduced pressure; the residue was purified by silica gel 
column chromatography (eluent; ethyl acetate:tetrahydrofu- 
ran=l:l); diethyl ether was added to crystallize; and the 
crystals were filtered off, washed with diethyl ether, and 
dried under aeration to yield the title compound (1 .563 g, 6.9 
mmol, 69%) as pale brown crystals. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 4.50 (2H, brs), 5.66 
(1H, m), 6.55 (1H, m), 6.68 (1H, brs), 7.07 (1H, dd, J=2.4, 
8.8 Hz), 7.25-7.28 (1H. m), 7.40 (1H, d, J-8.8 Hz), 7.52 
(1H, d, J=2.4 Hz), 8.19 (1H, s), 8.29 (1H, brs). 

Production Example 1 40-3 

Nl -Memyl-5-(6-ammopyriinidm-4-yl)amino-l H-l- 
indolecarboxamide 



Similarly to Production example 2-3, the title compound 
60 (295 mg, 1 .05 mmol, 52%) was obtained as white crystals 
from 6-ammo-4-(lH-5-indolylamino)pyrimidine (450.5 mg, 
2.0 mmol) and phenyl N-methylcarbamate. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.09 (3H. d, J=4.0 
Hz), 4.56 (2H, brs), 5.52 (1H. m), 5.73 (1H, m), 6.61 (1H, 
65 d, J=3.6 Hz), 6.66 (1H, brs), 7.19 (1H, dd, J-2.4. 8.8 Hz), 
7.43 (1H, d. J=3.6 Hz), 7.48 (1H, d, J-2.4 Hz), 8.13 (1H, d, 
J=2.4 Hz), 8.21 (1H, s). 
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Example 141 

Nl -Memyl-5-(6-((4-(pynolidin- 1 -yl)piperidin-l -yl) 
carbonyl)ammopyrimidin-4-yl)aiiiino-l H-l -indole- 
carboxamide 

Similarly to Example 28. the title compound (20.6 mg, 
0.045 mmol, 17%) was obtained as white crystals from 
Nl -methy]-5-(6-aminopyrimidin-4-yl)amino-lH-l -indole- 
carboxamide (73 mg. 0.26 mmol) and 4-(pyrrolidin-l-yl) 
piperidine. 

X H-NMR Spectrum PMSO-d 6 ) 6 (ppm): 1.20-1.36 (2H, 
m), 1.60-1.70 (4H, m), 1.70-1.85 (2H, m). 2.40-2.60 (5H, 
m) 5 2.83 (3H, d 5 J=4A Hz), 2.85-2.95 (2H, m), 3.95^.05 
(2H, m), 6.63 (1H, d, J=3.6 Hz), 7.24 (1H, s), 7.31 (1H, dd, 
J=2.4, 8.8 Hz), 7.77 (1H, d, J=3.6 Hz), 7.90 (1H, s), 8.05 
(1H, m), 8.14 (1H, d, J-8.8 Hz), 8.28 (1H, s), 9.14 (1H, s), 
9.31 (1H, s). 

Example 142 

N 1 -Ethyl -5-(6-((ethyl ammo)carbonyl)ammopyrimi- 
din-4-yl)amino- 1 H- 1 -indolecarboxamide 

Sodium hydride (69 mg. 1.73 mmol) was suspended in 25 
N,N-dimethylformamide (3 ml); 6-amino-4-(lH-5-indoly- 
lamino)pyrimidine (311 mg, 1.38 mmol) was added thereto 
at room temperature under nitrogen stream; the reaction 
mixture was stirred for 30 minutes; phenyl N-ethyl carbam- 
ate (286 mg. 1 .73 mmol) was added thereto; and the reaction 30 
mixture was stirred overnight. The reaction mixture was 
partitioned between a solvent mixture of ethyl acetate- 
tetrahydrofuran (1:1) and a saturated aqueous solution of 
sodium hydrogencarbonate; the organic layer was washed 
with water and brine, and dried over anhydrous sodium 
sulfate; the solvent was distilled off; the residue was purified 35 
by silica gel column chromatography (eluent; ethyl acetate: 
tetrahydrofuran=l:l); eluted fractions were concentrated; 
ethyl acetate was added to the residue to crystallize; and the 
crystals were filtered off, and dried under aeration to yield 
the title compound (14.3 mg, 0.039 mmol, 2.8%) as white 40 
crystals. 

*H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.07 (3H, t, 
J=7.2 Hz), 1.18 (3H. t, J=7.2 Hz), 3.11-3.40 (4H, m), 6.64 
(1H, d, J=3.6 Hz), 6.87 (1H, s). 7.29 (1H, dd, J=2.4, 8.8 Hz), 
7.62 (1H, m), 7.80 (1H, d, J-3.6 Hz), 7.86 (1H, s), 8.09-8.17 45 
(2H, m), 8.27 (1H, s), 9.06 (1H, s), 9.35 (1H 5 s). 

Furthermore, the eluted fractions obtained in the above 
chromatography were concentrated; the residue was purified 
again by silica gel column chromatography (eluent; ethyl 
acetate:methanol=95:5); eluted fractions were concentrated; 50 
ethyl acetate was added to the residue to crystallize; and the 
crystals were filtered off, and dried under aeration to yield 
Nl -emyl-5-(6-ammopyrirnidin-4-yl)amino- 1 H - 1 -indolecar- 
boxamide (210 mg, 0.71 mmol, 51%) as white crystals. 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.18 (3H, t, 55 
J=7.2 Hz), 3.20-3.40 (2H. m), 5.72 (1H, m). 6.24 (2H, brs), 
6.61 (1H. d, J=3.6 Hz), 7.21 (1H, dd. J=2.4, 8.8 Hz), 7.76 
(1H, s), 7.79 (1H. d, J=3.6 Hz), 8.01 (1H. s). 8.07-8.14 (2H, 
m), 8.74 (1H, s). 

60 

Example 143 

N 1 -Ethyl-5 -(6-((di emylammo)carbonyl)aminopyri- 
midin-4-yl)amino- 1 H- 1 -indolecarboxamide 

65 

Similarly to Example 28. the title compound (24.5 mg, 
0.062 mmol, 26%) was obtained as white crystals from 
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Nl -cmyl-5-(6-arninopyrimichn-4-yl)ariiiDO-lH- 1 -indolecar- 
boxamide (70 mg, 0.24 mmol) and diethylamine. 

'H-NMR Spectrum (DMSOd 6 ) 6 (ppm): 1.07 (6H, t, 
J-7.2 Hz), 1.18 (3H. t, J=7.2 Hz), 3.20-3.50 (6H, m), 6.63 
5 (1H, d, J=3.6 Hz), 7.31-7.33 (2H. m), 7.80 (1H. d, J=3.6 
Hz), 7.91 (1H, s), 8.09-8.15 (2H, m), 8.28 (1H, s). 8.66 (1H, 
s), 9.33 (1H, s). 

Example 144 

Nl -Ethyl-5-(6-((4-(pyrrolidin-l -yl)piperidin-l -yl) 
carbonyl)aminopyrimidin-4-yl)amino- 1 H- 1 -indole- 
carboxamide 

Similarly to Example 28. the title compound (43.3 mg, 
0.091 mmol, 39%) was obtained as white crystals from 
Nl -emyl-5-(6-ammopyrimidin-4-yl)amino- 1H- 1 -indolecar- 
boxamide (70 mg, 0.24 mmol) and 4 -(pyrrohdin-l-y ^pip- 
eridine. 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.18 (3H, t, 
J-7.2 Hz), 1 .20-1 .36 (2H. m), 1 .60-1 .70 (4H, m), 1 .70-1 .85 
(2H, m), 2.40-2.60 (5H, m), 2.85-2.95 (2H. m). 3.20-3.50 
(2H, m), 3.95-^.05 (2H, m). 6.63 (1H, d, j=3.6 Hz), 7.24 
(1H, s), 7.31 (1H. d, J=8.0 Hz), 7.80 (1H, d. J=3.6 Hz), 7.90 
(1H, s), 8.10-8.1*5 (2H, m), 8.28 (1H. s), 9.14 (1H, s), 9.31 
(1H, s). 

Example 145 

Nl-Emyl-5-(6-((2-(^,N^iemylammo)emylamino) 
carbonyl)ammopyrintidm-4-yl)aniino-l H-l -indole- 
carboxamide 

Similarly to Example 28, the title compound (43.0 mg, 
0.098 mmol, 42%) was obtained as white crystals from 
Nl -emyl-5-(6-ammopyrimimn-4-yl)amino- 1H- 1 -indolecar- 
boxamide (70 mg, 0.24 mmol) and 2-(N,N<liemylamino) 
ethylamine. 

J H-NMR Spectrum (DMSOk1 6 ) 6 (ppm): 0.96 (6H, t, 
J-7.2 Hz), 1.18 (3H, t, J=7.2 Hz), 2.30-2.60 (6H. m), 
3.10-3.40 (4H, m), 6.64 (1H, d, J=3.6Hz), 6.87 (1H, s), 7.29 
(1H, d, J=8.8 Hz), 7.71 (1H, m). 7.80 (1H, d, J=3.6 Hz), 7.88 
(1H, s), 8.09-8.20 (2H, m), 8.25 (1H, s), 9.21 (1H, s), 9.34 
(1H, s). 

Example 146 

Nl -Phenyl-5-(6-((diethylamino)carbonyl)aminopyri - 
midm-4-yl)amino-l H-l -indolecarboxamide 

Similarly to Example 28, the title compound (27.5 mg, 
0.062 mmol, 27%) was obtained as white crystals from 
Nl -phenyl-5-(6-aminopyrimidin-4-yl)amino-lH- 1 -indole- 
carboxamide (80 mg, 0.23 mmol) and diethylamine. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.08 (6H, t, 
J=7.2 Hz), 3.20-3.40 (4H, m), 6.74 (1H, d, J=3.6 Hz), 7.13 
(1H, dd, J=2.4, 8.8 Hz), 7.33-7.42 (4H, m), 7.64-7.67 (2H, 
m), 7.98-8.03 (2H, m), 8.13 (1H. d, J=8.8 Hz), 8.31 (1H, s), 
8.69 (1H, s), 9.39 (1H, s), 10.00 (1R s). 

The starting material was synthesized by the following 
method. 

Production Example 146-1 

Nl -Phenyl-5-(6-ammopyrirnidm-4-yl)amino-l H-l - 
indolecarboxamide 

Similarly to Production example 2-3, the title compound 
(160 mg, 0.46 mmol, 35%) was obtained as pale brown 
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powder from 6-arnmo-4-(lH-5-indolylammo)pyrimidme 
(300 mg, 1.33 mmol) and phenyl isocyanate. 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 4.61 (2H, brs), 5.76 
(1H, m), 6.68 (1H, d J=3.6 Hz), 6.77 (1H, s), 7.22-7.25 (2H, 
m), 7.35-7.45 (3H, m), 7.50-7.60 (4H, m), 8.16 (1H, d, 5 
J=8.8 Hz), 8.22 (1H, s). 

Example 147 



N 1 -Phenyl -5 -(6-((3-(N,N-diethy lamino)propy- 
lamino)carbonyl)ammopyrimi din-4-yl)amino- 1 H- 1 - 
indolecarboxamide 



10 



Similarly to Example 28. the title compound (56.2 mg, 
0.11 mmol, 48%) was obtained as white powder from 15 
Nl -phenyl-5-(6-aminopyrimidin-4-yl)amino- 1 H- 1 -indole- 
carboxamide (80 mg, 0.23 mmol) and 3-(N,N^iethylamino) 
propylamine. 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.80-1.00 (6H, 
m), 1.40-1.65 (2H, m), 2.20-2.60 (6H, m). 3.00-3.40 (2H, 20 
m), 6.70-6.88 (2H, m), 7.10-7.17 (1H, m), 7.30-7.49 (3H, 
m), 7.60-7.80 (3H, m), 7.90-8.40 (4H, m) s 9.10-9.40 (2H, 
m), 10.00-10.14 (1H, m). 



Example 148 

N 1 -Cyclopropyl-5 -(6-((4-(piperidm-l-yl)piperidin- 
1 -yl )carbonyl)aminopyriniio^n-4-yl)aQiino- 1 H- 1 - 
indolecarboxamide 



25 



30 



Similarly to Production example 2-3, a crude product of 
Nl -cyclopropyl-5 -(6-ammopyrimidm-4-yI)amino- 1H-1 -in- 
dolecarboxamide (132 mg) was obtained as white powder 
from 6-ammo-4-(lH-5-mdolylanimo)pyrimidine (300 mg, 
1 .33 mm ol) and phenyl N-cyclopropylcarbamate. 35 

J H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.60-0.63 (2H, 
m), 0.70-0.74 (2H, m), 2.76 (1H, m), 5.73 (1H, s), 6.24 (2H, 
brs), 6.59 (1H. d, J=3.6 Hz), 7.02 (1H, dd, J-2.4, 8.8 Hz), 
7.74-7.76 (2H. m), 8.01 (1H, s), 8.12 (1H, d, J=8.8 Hz), 8.15 
(1H, d, J=2.4 Hz), 8.75 (1H, s). 40 

Similarly to Example 28, the title compound (20.6 mg, 
0.041 mmol, 3.1% in 2 processes) was obtained as white 
crystals from the above crude product. 

: H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.59-0.63 (2H, 
m), 0.70-0.76 (2H, m), 1.20-1.60 (8H, m), 1.60-1.80 (2H, 45 
m), 2.30-2.80 (8H, m), 4.05-4.20 (2H, m), 6.61 (1H, d, 
J=3.6 Hz), 7.24 (1H, s), 7.32 (1H, dd, J=2.4, 8.8 Hz), 7.76 
(1H, d. J=3.6 Hz), 7.90 (1H, s), 8.13 (1H, d. J=8.8 Hz), 8.17 
(1H, d, J-2.4 Hz), 8.28 (1H, s), 9.15 (1H, s), 9.32 (1H, s). 

50 

Example 149 

Nl-Dimemyl-5-(6-((4-(pyrrolidm-l-yl)piperidin-l- 
yl)carbonyl)ammopyrimidin-4-yl)amino-lH- 1 -in- 
dolecarboxamide 55 



Similarly to Example 28, the title compound (19.2 mg, 
0.040 mmol, 21%) was obtained as white powder from 
Nl -dimethyl-5-(6-aminopyrimidm-4-yl)amino- 1 H-l -in- 
dolecarboxamide (56 mg, 0.19 mmol) and 4-(pyrrolidin-l- 
yl)piperidine. 

: H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.20-1.36 (2H, 
m), 1.60-1.70 (4H, m), 1.70-1.85 (2H, m). 2.40-2.60 (5H, 
m), 2.85-2.95 (2H, m), 3.00 (6H, s), 3.95-4.05 (2H, m), 6.60 
(1H, d, J-3.2 Hz), 7.22 (1H. d, J-1.2 Hz), 7.30 (1H, dd, 
J=2.0, 8.8 Hz), 7.50-7.55 (2H. m), 7.88 (1H, brs), 8.26 (1H, 
d, J=1.2 Hz), 9.13 (1H, s), 9.29 (1H, s). 



The starting material was synthesized by the following 
method. 

Production Example 149-1 

Nl -Dimemyl-5-(6-ammopyrimidm-4-yI)amino- 1 H- 
1 -indolecarboxamide 

Similarly to Production example 2-3, the title compound 
(101 mg, 0.34 mmo l, 34%) was obtained as white crystals 
from 6-animo-4-(lH-5-indolylammo)pyrimidine (225.3 mg, 
1 .0 mmol) and phenyl N,N-dimethylcarbamate. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 3.02 (6H, s), 
5.71 (1H, s), 6.23 (2H, brs), 6.60 (1H. d, J=3.6 Hz), 7.22 
(1H, dd, J=2.0. 8.8 Hz). 7.50-7.55 (2H, m), 7.74 (1H, d, 
J=2.0 Hz), 8.00 (1H, s), 8.73 (1H, s). 

Example 150 

Nl-E)imethyl-5-(6-((3-diethylaminopropyl)carbonyl) 
aminopyrimidin-4-yl)amino- 1 H-l -indolecarboxam- 
ide 

Similarly to Example 28, the title compound (55.3 mg, 
0.12 mmol, 66%) was obtained as white crystals from 
Nl -dimemyl-5-(6-aminopyrimidin-4-yl)amino-l H-l -in- 
dolecarboxamide (55 mg, 0.19 mmol) and 3-diethylamino- 
propylamine. 

J H-NMR Spectrum (DMSOd 6 ) 8 (ppm): 0.92 (6H, t, 
J=7.2 Hz). 1.50-1.55 (2H, m). 2.30-2.45 (6H, m), 3.00 (6H, 
s), 3.10-3.15 (2H, m), 6.60 (1R dd, J=0.8, 3.6 Hz), 6.82 
(1H, brs), 7.28 (1H, dd, J-2.0, 8.8 Hz), 7.50-7.55 (2H, m), 
7.71 (1H. m), 7.84 (1H. brs), 8.23 (1H. d, J=0.8 Hz), 9.08 
(1H, s), 9.32 (1H, s). 

Example 151 

5-(6-((4-(Pyrrolidin-l-yl)piperidin-l-yl)carbonyl) 
amino-4-pyrimidyl)amino-l H- 1 -indole- 1 -carboxylic 
acid pyrrolidin-l-ylamide 

Similarly to Example 28, the title compound (13.1 mg, 
0.026 mmol, 14%) was obtained as white crystals from 
5-(6-arnmo-4-pyrmiidyl)amino- 1 H- 1 -indole-1 -carboxylic 
acid pyrrolidin-l-ylamide (61 mg, 0.19 mmol) and 4-(pyr- 
rolidin-1 -yl)piperidine. 

: H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.20-1.36 (2H, 
m), 1.60-1.70 (4H, m), 1.70-1.90 (6H. m). 2.40-2.60 (5H 3 
m), 2.85-2.95 (2H, m), 3.40-3.60 (4H, m) s 3.95-4.05 (2H, 
m), 6.59 (1H, d, J=3.2 Hz), 7.22 (1H, brs), 7.28 (1H, dd, 
J=2.0, 8.8 Hz), 7.60-7.70 (2H, m), 7.87 (1H, m), 8.26 (1H, 
d, J=1.2 Hz), 9.12 (1H, s), 9.28 (1H, s). 

The starting material was synthesized by the following 
method. 

Production Example 151-1 

5-(6-Amino-4-pyrimidyl)amino-l H- 1 -indole- 1 -car- 
60 boxylic acid pyrrolidin-l-ylamide 

Similarly to Production example 2-3, the title compound 
(122 mg, 0.38 mmol, 38%) was obtained as white crystals 
from 6-ammo-4-(lH-5-indolylammo)pyrimidine (225.3 mg. 
65 1.0 mmol) and phenyl pyrrolidin-l-ylcarboxylate. 

'H-NMR Spectrum (DMSO-dg) 8 (ppm): 1 .80-1 .95 (4H, 
m), 3.50-3.60 (4H, m), 5.71 (1H, s), 6.23 (2H, brs), 6.59 
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(1H 3 d, J=3.6 Hz), 7.20 (1H, dd, J=2.0 J 8.8 Hz), 7.64-7.69 Nl-(2-propyl)-5-(6-aminopyrimidin-4-yl)amino-lH-l-in- 

(2H, m), 7.74 (1H, d, J=2.0 Hz), 8.00 (1H, s), 8.73 (1H, s). dolecarboxamide (38 mg, 0.12 mmol) and 4-(pyrrolidin-l- 

yl)piperidine. 

Example 152 H-NMR Spectrum (DMSO-cy 8 (ppm): 1.20 (6H, d, 

5 J=6.8 Hz), 1 .20-1 .36 (2H, m), 1 .60-1 .70 (4H, m), 1 .70-1 .85 

5<6-((MorphoHn-4-yl)carbonyl)ammo-4-pyrimidyl) (2H, m), 2.40-2.60 (5H, m), 2.85-2.95 (2H 5 m), 3.90-4.10 

amino-lH-l-indole-l-carboxvlic acid pyrrolidin-1- (3H, m), 6.60 (1H, d, J=3.6 Hz), 7.22 (1H, s) 5 7.29 (1H, d, 

ylamide J=8.0 Hz), 7.80-8.00 (3H, m), 8.10 (1H, d, J-8.0 Hz), 8.26 

(1H, s), 9.13 (1H, s), 9.29 (1H, s). 

Similarly to Example 28, the title compound (30.3 mg, 10 
0.070 mmol, 37%) was obtained as white powder from Example 155 

5-(6-ammo-4-p>Timidyl)amino- 1 H- 1 -indole- 1 -carboxylic 

acid pyrrolidin-1 -ylamide (61 mg, 0. 1 9 mmol) and morpho- Nl -(2-Propyl)-5-(6-((3Kiiethylaminopropyl)carbo- 

line. nyl)arnmopyrirmdm-4-yl)amino-l H- 1 -indolecar- 

1 H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1 .80-1 .90 (4H, 15 boxamide 
m), 3.40-3.50 (4H, m), 3.50-3.60 (8H, m), 6.59 (1H, d, 

J=2.8 Hz), 7.24 (1H, d, J=2.0 Hz), 7.28 (1H, dd J=2.0, 8.8 Similarly to Example 28. the title compound (27.3 mg, 

Hz), 7.63-7.69 (2H, m), 7.88 (1H, brs), 8.27 (1H, d, J=2.8 0.059 mmol, 48%) was obtained as white crystals from 

Hz), 9.19 (1H, s), 9.31 (1H, s). Nl-(2-propyl)-5-(6-arnmopyrirnidin-4-yl)aImno-lH-^in- 

->0 dolecarboxamide (38 mg. 0.12 mmol) and 3-diemylamino- 

Example 153 - propylamine. 

xri « r>» n k,c tn i • x u~ n ■ 1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.91 (6H, t, 

Nl-(2-PropyI)-5-(6-((2-propylamino)carbonyl)arm- J=6 g Hz) , 2Q (6H ^ ]=6 g Hz)> l AO _ h60 (2 H, m), 

nopyriniidm-4-yl)ammo-lH-l-indolecarboxamide 2.20-2.50 (6H, m). 3.10-3.20 (2H, m), 4.00 (1H, m), 6.60 

, 5 (1H, d, J=3.6 Hz), 6.82 (1H, s), 7.26 (1H, d. J-8.8 Hz), 7.70 

Sodium hydride (48 mg, 1.2 mmol) was suspended in (1Hj m)? 7 . 8 0-7.85 (3H, m), 8.11 (1H, d, J-8.8 Hz), 8.24 

N s N-dimemylformamide , (2.5 ml); 6-animo-4-(lH-5 ; indoly- (m g) gM (m g) 0 32 (m s) 

lamino)pynmidme (225.3 mg, 1.0 mmol) was added thereto v /s v 
at room temperature under nitrogen stream; the reaction Example 156 

mixture was stirred for 30 minutes; phenyl N-(2 -propyl) p 

carbamate (215 mg. 1.2 mmol) was added thereto; and the 30 VT1 . . . , .... . ... . 1 n 

reaction mixture was stirred overnight. The reaction mixture Nl-MethyM^ 

was partitioned between a solvent mixture of ethyl acetate- carbonyl)ammopynm^-4-yl)ammo-lH-l-mdole- 
tetrahydrofuran (1:1) and a saturated aqueous solution of carboxarmde 
sodium hydrogencarbonate; and the organic layer was 

washed with water and brine, and dried over anhydrous 35 Similarly to Example 28. the title compound (21.0 mg, 

sodium sulfate. After the solvent was distilled off, the 0.045 mmol, 31%) was obtained as white powder from 

residue was purified by silica gel column chromatography Nl-memyl-4-(6-annnopyrimidin-4-yl)amino-lH-l-indole- 

(eluent; ethyl acetate); eluted fractions were concentrated; carboxarmde (41 mg, 0.15 mmol) and 4-(pyrrolidin-l-yl) 

ethyl acetate was added to the residue to crystallize; and the piperidine. 

crystals were filtered off, and dried under aeration to yield 40 l H-NMR Spectrum (DMSO-dy 6 (ppm): 1.20-1.40 (2H, 

the title compound (31.3 mg, 0.079 mmol, 7.9%) as white m ) 3 1,60-1.70 (4H, m), 1.70-1.85 (2H ; m), 2.40-2.60 (5H, 

crystals. m ) ? 2.81 (3H, d, J=4.4 Hz), 2.85-2.95 (2H, m), 3.90-^.10 

: H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.09 (6H, d, (2 r m ), 6.85 (1H, m), 7.18 (1H, t, J=8.0 Hz), 7.35 (1H, d, 
J=6.8 Hz), 1.20 (6H, d, J=6.8 Hz), 3.75 (1H, m), 4.00 (1H, Hz ), 7 .55 (1H, d, J=8.0 Hz), 7.64 (1H, d, J=8.0 Hz), 

m), 6.60 (1H, d J=3.6 Hz), 6.89 (1H S s), 7.27 (1H, dd, J=2.0, 7 JQ (1H d J=4 0 Hz) 7 93 (1H ^ j =80 Hz), 8.08 (1H, m), 

8.8 Hz), 7.45 (1H, m), 7.80-7.90 (3H, m), 8.11 (1H, d, J=8.8 45 g 26 \^ ^ 9 . 19 (1 £ s) / 

Hzl 8.24 (1H, s), 8.91 (1H s), 9.31 (1H s) ^ mate rials were synthesized by the following 

The above chromatography was further performed by et hods 

eluting ethyl acetate:methanol==95:5; the eluted fractions m 

were concentrated; ethyl acetate-hexane (1:5) was added to „ , ^ . 1C , . 

the residue to crystallize; and the crystals were filtered off, 50 Production Example 1 56-1 

and dried under aeration to vield Nl -(2 -propyl)-5-(6-ami- ,„, . , , , , „ .... 

nopyrunidm-4.yl)ammo4H-l^indolecarboxamide (77.8 e-CHoro^lH^-mdolylammoJpynmiduie 
mg, 0.25 mmol, 25%) as white crystals. 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.29 (6H, d, 4,6-DichJoropyrimidine (l.Ol g, 6.6 mmol), 4-aminoin- 

J=6.8 Hz), 3.98 (lH. m), 5.70 (1H, s), 6.21 (2H, brs), 6.57 55 dole (900 mg, 6.6 mmol) and N,N-diisopropylethylamine 

(lH, dL J=2.8 Hz), 7.18 (1H, d, J=8.8 Hz). 7.72 (1H. s), (3. 14 ml, 18 mmol) were dissolved in N,N-dimethylforma- 

7.79-7'.82 (2H, m), 7.98 (1H, s), 8.08 (1H, d, JN8.8 Hz), 8.72 mide (20 ml), and the reaction mixture was stirred at 80° C. 

(1H, s). for 6 hours. The reaction mixture was partitioned between 

ethyl acetate and water; the aqueous layer was subjected to 

Example 154 60 re-extraction with ethyl acetate, and the combined organic 

layer was washed with brine, and dried over anhydrous 

Nl-(2-Propyl)-5-(6-((4-(pyrrolidin-l-yl)piperidin-l- sodium sulfate. The solvent was distilled off under reduced 

yl)carbonyl)ammopyriimmn-4-yl)amino-lH-l-in- pressure; and a small amount of methanol was added to the 

dolecarboxamide residue to crystallize; and the crystals were filtered off, 

65 washed with methanol and ethyl acetate, .and dried under 

Similarly to Example 28, the title compound (36.3 mg, aeration to yield the title compound (599 mg, 2.5 mmol, 

0.074 mmol, 60%) was obtained as white powder from 37%) as pale brown crystals. 
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! H-NMR Spectrum (DMSO-de) 6 (ppm): 6.49 (1H, brs), Nl-me%l-4-(6-ammopyrimidin-4-yl)amino-lH-l-indole- 

6.75 (1H, brs), 7.10 (1H, m), 7.25 (1H, d, J=8.0 Hz), carboxamide (41 mg, 0.15 mmol) and 3-diemylaminopro- 

7.33-7.40 (2H, m), 8.42 (1H, s), 9.71 (1H, brs), 11.24 (1H, pylamine. 

brs) * 'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.92 (6H, t, 

Production Example 156-2 ' J = 6 ' 8 Hz >' 1-40-1.60 (2H,m), 2.20-2.50 (6H,m) s 2.82 (3H, 

p d, J=4.4 Hz), 3.10-3.20 (2H, m), 6.80 (1H, m), 6.93 (1H, d, 

6-Amino-4-(lH-4-indolylamino)pyrimidine J=6.8 Hz), 7.19 (1H, t, J=8.0 Hz), 7.55 (1H, d, J=8.0 Hz), 

7.60-7.70 (2H, m), 7.95 (1H, dL J=8.0 Hz), 8.08 (1H, m), 

A 7N methanol solution of ammonia (50 ml) and tetrahy- 10 8.23 (1H, s), 9.11 (1H, s), 9.26 (1H, s). 
drofuran (20 ml) were added to 6-chloro-4-(lH-4-indoly- 

lamino)pyrimidine (599 mg, 2.5 mmol) and the reaction Example 159 
mixture was heated in a sealed tube at 130° C. for 137 hours. 

The solvent was distilled off under reduced pressure; the NH4-nuorophenylH-(6<(3^emylaminopropy- 

residue was purified by silica gel column chromatography 15 iamino)carbonyl)ainmopvi^din-4-yl)amino-lH-l- 

(eluent; ethyl acetate:tetrahydrofuran=l:l); diethyl ether indolecarboxamide 
was added to the residue to crystallize; the crystals were 
filtered off, washed with diethyl ether, and dried under 

aeration to yield the title compound (454 mg, 2.0 mmol, Similarly to Example 28, the title compound (28.6 mg, 

82%) as pale brown crystals. 20 0.055 mmol, 40%) was obtained as white powder from 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.74 (1H, s), N1^4-fluorophenyl)-4-(6-anunopyriniidm-4-yl)amino-lH- 

6.20 (2H, brs), 6.50 (1H, m), 7.00 (1H. t. J=8.0 Hz), 7.09 1 -indolecarboxamide (50 mg. 0.14 mmol) and 3 -diethylami- 

(1H, d, J=8.0 Hz), 7.15-7.30 (2H, m), 7.98 (1H, s), 8.55 (1H, nopropylamine. 

s), 11.06 (1H, brs). ^ 'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.93 (6H, t, 

Production Example 156-3 ' J=68Hz )> 1 -40- 1. 60 (2H,m), 2.30-2.50 ( 6H,m), 3. 10-3. 15 

P (2H, m), 6.90 (1H, d, J=3.6 Hz), 6.97 (1H, m), 7.18-7.26 

Nl-MemyM-(6-axnmopyrimidin-4-yI)amino-lH-l- (3H, m), 7.60-7.70 (4H 5 m), 7.90-8.00 (2H, m), 8.25 (1H, 

indolecarboxamide s), 9.13 (1H, s), 9.32 (1H, s), 10.09 (1H, brs). 

30 The starting material was synthesized by the following 

Similarly to Production example 2-3, the title compound method. 
(124.7 mg, 0.44 mmol, 44%) was obtained as pale brown 

crystals from 6-ammo^^lH-5-indolylamko)pyrimidine Production Example 159-1 
(225.3 mg, 1.0 mmol) and phenyl N-methylcarbamate. 

*H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.81 (3H, d, 35 Nl-(4-Fluorophenyl)-4<6-aniinopvrinndin-4-yl) 

J=4.0 Hz), 5.75 (1H, s), 6.27 (2H, brs), 6.76 (1H, d, J=4.0 amino- 1H-1 -indolecarboxamide 
Hz). 7.1 7 (1H. t, J=8.0 Hz), 7.43 (1H, <L J=8.0 Hz), 7.70 (1H, 

d,J=4.0 Hz), 7.92 (lH,d,J=8.0 Hz), 8.00 (1H, s), 8.06 (1H, c . _ , _ , . , . , 

1 8 70HH s) Similarly to Production example 2-3, the title compound 

m; ' " 1 ' S; ' 40 (109 mg, 0.30 mmol, 30%) was obtained as pale yellow 

Example 157 powder from 6-ammo-4-(lH-4-indolylammo)pyrimidine 

(225.3 mg, 1.0 mmol) and phenyl N-(4-fluorophenyl)car- 

Nl -Methyl-4-(6-((4-(piperidin- 1 -yl)piperidin- 1 -yl) bamate. 

carbonyl)ammopyrimidin-4-yl)amino-lH-l -indole- ^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.78 (1H, s), 

carboxamide 6.29 (2H, brs), 6.86 (1H, d, J=3.6 Hz), 7.15-7.30 (3H, m), 

7.51 (1H, d, J=8.0 Hz), 7.60-7.70 (2H, m), 7.89 (1H, d, 

Similarly to Example 28, the title compound (7.7 mg, J=8.0 Hz), 7.92 (1H, d, J=3.6 Hz), 8.01 (1H, s), 8.76 (1H, s), 

0.016 mmol, 31%) was obtained as white powder from 10.07 (1H, s). 
Nl -memyl-4-(6-aniinopyrimidin-4-yl)amino- 1 H- 1 -indole- 5Q 

carboxamide (41 mg, 0.15 mmol) and 4-(piperidin-l-yl) Example 160 
piperidine. 

*H-NMR Spectrum pMSO-d 6 ) 5 (ppm): 1 .20-1 .60 (8H, Nl -(4-Fluorophenyl)-4-(6-((2-diethylaminoethy- 

m), 1.60-1.80 (2H, m), 2.30-2.80 (7H, m), 2.81 (3H, d, lainino)carbonyl)ammopyriinimn-4-yl)amino-lH-l- 

JN4.4 Hz), 4.05^1.20 (2H, m), 6.85 (1H, m), 7.18 (1H, t, 55 indolecarboxamide 
J=8.0 Hz), 7.35 (1H, d, J=4.0 Hz), 7.55 (1H, d, J=8.0 Hz), 

7.65-7.70 (2H, m), 7.92 (1H, d, J=8.0 Hz), 8.06 (1H, m), c - -i i . c i ->s *u .vi n A rxt i ™ 

nH \ n 10 /10 \ Similarly to Example 28. the title compound (36.1 mg, 

5 { ' s; ' 1 ' s; * 0.072 mmol, 52%) was obtained as white crystals from 

Example 1 58 N1 -(4-fluorophenyI)-4-(6-aniinopyriniidm-4-yl)amino-l H- 

60 1 -indolecarboxamide (50 mg, 0.14 mmol) and 2-diethylami- 

Nl -Methyl-4-(6-((3-diethylaniinopropylamino)car- noethylamine. 

bonyl)aminopyriniidm-4-yl)aniino-lH-l-indolecar- 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.95 (6H, t, 

boxamide J=6.8 Hz), 2.30-2.50 (6H,m), 3.10-3.20 (2H,m), 6.91 (1H, 

65 d, J=3.6 Hz), 6.99 (1H, m), 7.18-7.26 (3H, m), 7.60-7.75 

Similarly to Example 28, the title compound (23.3 mg, (4H, m), 7.90-8.00 (2H, m), 8.25 (1H, s), 9.24 (1H, s), 9.31 

0.053 mmol, 37%) was obtained as white crystals from (1H, s), 10.09 (1H. brs). 
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Example 161 Example 162 

Nl -Methyl -6-(6-((4-(pyrrolidin- 1 -yl)piperidin-l -yl) Nl -Memyl-6-(6-((3-diethylammopropylamino)car- 

carbonyl)anunopyriniidin-4-yl)amino- 1 H- 1 -indole- bonyl)animopyrimjdm-4-yl)amino- 1 H-l -indolecar- 

carboxamide 5 boxamide 



Similarly to Example 28, the title compound (35.6 mg, 
0.077 mmol, 43%) was obtained as white crystals from 
Nl -memyl-6-(6-aminop>rimidin-4-yl)amino-l H-l -indole- 
carboxamide (51 mg. 0.18 mmol) and 4-(pyrrolidin-l-yl) 10 
piperidine. 

J H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.20-1.40 (2H, 
m), 1.60-1.70 (4H, m), 1.70-1.85 (2H, m). 2.40-2.60 (5H, 
m), 2.81 (3H, d, J=4.0 Hz), 2.85-2.95 (2H, m), 3.90-4.10 
(2H, m), 6.57 (1H, d. J=3.6 Hz), 7.23 (1H, s), 7.39-7.50 (2H, 15 
m), 7.68 (1H, d, J=3.6 Hz), 8.02 (1H, m), 8.26 (1H, s), 8.51 
(1H, s), 9.13 (1H, s), 9.40 (1H ; s). 

The starting materials were synthesized by the following 
methods. 

Production Example 161-1 
6-Chloro-4-( 1 H-6-indolylamino)pyrimidine 

The title compound (1.229 g, 5.0 mmol, 46%) was 
obtained as pale yellow crystals from 4,6-dichloropyrimi- 
dine (1.69 g, 11 mmol). 6-aminoindole and N,N-diisopro- 
pylethylamine by the method similar to the synthesis of 
6-chloro-4-( 1 H-5-mdolylamino)pyrimidine. 

I H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 6.39 (1H, s), 30 
6.74 (1H, s). 7.02 (1H, dd, J=2.8, 8.8 Hz), 7.30 (1H, t, J=2.8 
Hz), 7.50 (1H, d, J=8.8 Hz), 7.83 (1H, m). 8.43 (1H, s), 9.78 
(1H, s), 11.07 (1H, bis). 

Production Example 161-2 35 

6-Amino-4-(l H-6-indolylamino)pyrimidine 

A 7N ammonia in methanol solution (75 ml) was added to 
6-chloro-4-(lH-6-indolylamino)pyrimidine (1.229 g, 5.0 40 
mmol); and the reaction mixture was heated in a sealed tube 
at 1 30° C for 6 days. The solvent was distilled off under 
reduced pressure; the residue was purified by silica gel 
column chromatography (eluent; ethyl acetate rtetrahydrofu - 
ran=l:l); diethyl ether was added to the residue to crystal- 45 
lize; the crystals were filtered off, and washed with diethyl 
ether, and dried under aeration to yield the title compound 
(883 mg, 3.9 mmol, 78%) as pale yellow crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.71 (1H, s), 

6.19 (2H, brs), 6.32 (1H, s). 6.92 (1H. dd, J=1.2. 8.0 Hz), 50 

7.20 (1H, m), 7.40 (1H, d, J=8.0 Hz), 7.65 (1H, s), 7.98 (1H, 
s), 8.65 (1H, s), 10.91 (1H, s). 

Production Example 161-3 

55 

N 1 -Memyl-6-(6-aminopyrimidin-4-yl)amino- 1 H- 1 - 
indolecarboxamide 

Similarly to Production example 2-3, the title compound 
(105 mg, 0.37 mmol. 48%) was obtained as pale brown 60 
crystals from 6-ammo-4-(lH-6-indolylammo)pyrimidine 
(175 mg, 0.78 mmol) and phenyl N-methylcarbamate. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.80 (3H, d, 
J=4.4 Hz), 5.73 (1H, s). 6.24 (2H, brs), 6.56 (1H, d, >2.8 
Hz), 7.33 (1H. d, J=8.4 Hz), 7.44 (1H, d, J=8.4 Hz), 7.66 65 
(1H, d, J-2.8 Hz), 7.90-8.10 (2H, m), 8.33 (1H, s), 8.84 (1H, 
s). 



Similarly to Example 28, the title compound (37.3 mg, 
0.085 mmol, 47%) was obtained as white crystals from 
N 1 -memyl-6-(6-ammopyrimidin-4-yl)amino- 1H- 1 -indole- 
carboxamide (51 mg, 0.18 mmol) and 3^iemylaminopro- 
pylamine. 

'H-NMR Spectrum (DMSOk1 6 ) 6 (ppm): 0.92 (6H, t, 
J=6.8 Hz). 1 .40-1 .60 (2H, m), 2.20-2.40 (6H, m), 2.81 (3H, 
d, J-4.0 Hz), 3.05-3.20 (2H, m), 6.58 (1H, d, J=4.0 Hz), 
6.83 (1H, s), 7.38 (1H, d, J-8.0 Hz). 7.46 (1H, dL J=8.0 Hz), 
7.60-7.80 (2H, m), 8.03 (1H, m), 8.23 (1H, s), 8.46 (1H, s), 
9.10 (1H, s), 9.43 (1H, s). 

Example 163 

20 

Nl -(2-Propyl)-6-(6-((4-(pyrrolidin-l -yl)piperidin-l- 
yI)carbonyl)animopyrimidm-4-yl)amino-l H-l -in- 
dolecarboxamide 

25 Similarly to Example 28, the title compound (40.4 mg, 
0.082 mmol, 54%) was obtained as while crystals from 
Nl -(2-propy l)-6-(6-ammopyrimidin-4-yl)amino- 1 H- 1 -in- 
dolecarboxamide (47 mg, 0.15 mmol) and 4-(pyrrolidin-l- 
yl)piperidine. 

J H-NMR Spectrum (DMSO-dy 6 (ppm): 1.20 (6H, d, 
J=6.8Hz), 1.20-1.36 (2H. m), 1 .60-1 .70 (4H, m), 1.70-1.85 
(2H, m), 2.40-2.60 (5H, m), 2.80-3.00 (2H, m), 3.90-4.10 
(3H, m), 6.56 (1H, <L J=3.6 Hz), 7.24 (1H, s), 7.30-7.50 (2H, 
m), 7.74 (1H, d. J=3.6 Hz), 7.81 (1H. d, J=8.8 Hz), 8.26 (1H, 
s), 8.50 (1H, s), 9.13 (1H, s), 9.39 (1H, s). 

The starting material was synthesized by the following 
method. 

Production Example 163-1 

Nl -(2 -Propyl )-6-(6-aminopyrimidin-4-yl)amino-l H- 
1 -indolecarboxamide 

Similarly to Production example 2-3, the title compound 
(95.3 mg, 0.31 mmol, 40%) was obtained as pale brown 
crystals from 6-amino-4-(lH-6-indolylanuno)pyrinndine 
(175 mg, 0.78 mmol) and phenyl N-(2-propyl)carbamate. 

J H-NMR Spectrum (DMSO-d^) 6 (ppm): 1.20 (6H, d, 
J-6.4 Hz), 4.00 (1H, m), 5.73 (1H, s), 6.24 (2H, brs), 6.55 
(1H, d, J=3.6 Hz). 7.33 (1H, dd, J=2.0, 8.0 Hz), 7.44 (1H, d, 
J=8.0 Hz), 7.73 (1H, d, J=3.6 Hz), 7.80 (1H, d, J=8.0 Hz), 
7.98 (1H, s), 8.33 (1H, s), 8.84 (1H, s). 

Example 164 

Nl-(2-Propyl)-6-(6-((3-diethylaminopropylamino) 
carbonyl)animopyrimidm-4-yl)amino-l H-l -indole- 
carboxamide 

Similarly to Example 28. the title compound (40.1 mg, 
0.086 mmol, 57%) was obtained as white crystals from 
Nl -(2-propyl)-6-(6-arnmopyrimidin-4-yl)amino-lH- 1 -in- 
dolecarboxamide (47 mg, 0.15 mmol) and 3-diemylamino- 
propylamine. 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.92 (6H, t. 
J=6.8 Hz), 1.20 (6H ; d, J=6.4 Hz), 1.40-1.60 (2H } m), 
2.20-2.50 (6H, m) : 3.05-3.20 (2H, m), 4.00 (1H, m), 6.57 
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(1H, d 5 J=3.6 Hz), 6.84 (1H, s), 7.36 (1H, dd, J=8.0 Hz), 7.46 Nl^imethvl-6K6-aminopyrimidiii^-yl)amiiio-lH-l-in- 

(1H, d, J=8.0 Hz), 7.12 (1H, m), 7.76 (1H, d, J=3.6 Hz), 7.82 dolecarboxamide (58 mg, 0.20 mmol) and 4-(pyrrolidin-l- 

(1H, d, J=8.0 Hz), 8.23 (1H, sj, 8.44 (1H, s), 9.10 (1H, s), yl)piperidine. 

9.43 (1H. s). 'H-NMR Spectrum (DMSO-cy 6 (ppm): 1.20-1.36 (2H, 

5 m), 1.60-1.70 (4H, m), 1.70-1.85 (2H. m). 2.40-2.60 (5H, 

Example 165 m ), 2.80-3.00 (2H, m), 3.02 (6H, s), 3.90-4.10 (2H, m), 6.55 

(1H, s), 7.26 (1H, s), 7.30 (1H, d J=8.0 Hz), 7.40-7.50 (2H, 

Nl-(4-Fluorophenyl)-6-(6-((3^iemylaniinopropy- m ), 8.01 (1H, s), 8.29 (1H, s), 9.16 (1H, s), 9.41 (1H, s). 

lammo)carbonyl)ammopyriimdm-4-yI)amino-lH-l- The starting material was synthesized by the following 

indolecarboxamide io method. 

Similarly to Example 28. the title compound (22.9 mg, Production Example 167-1 
0.044 mmol, 24%) was obtained as white crystals from 

Nl -(4-fluorophenyI)-6<6-ammopyrimidm-4-yl)amino-lH- Nl -Dimemyl-6-(6-aminopyrimidin-4-yI)amino- 1 H- 

1 -indolecarboxamide (67 mg, 0.1 9 mmol) and 3-diethylami- 15 1 -indolecarboxamide 
nopropylamine. 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.92 (6H, t, Similarly to Production example 2-3, the title compound 

J=6.8Hz), 1.40-1.60 (2H,m), 2.20-2.40 (6H,m), 3.05-3.20 (58.3 mg, 0.20 mmol, 25%) was obtained as pale brown 

(2H, m), 6.68 (1H, d, J=3.6 Hz), 6.87 (1H, s). 7.24 (2H, t, crystals from 6-anmio-4-(lH-6-mdolylammo)pyrimidine 

J=8.8 Hz), 7.43 (1H, dd. J=2.0, 8.4 Hz), 7.52 (1H. d, J-8.4 20 (175 mg, 0.78 mmol) and phenyl N,N-dimethylcarbamate. 

Hz), 7.60-7.80 (4H, m), 7.89 (1H, d, J=3.6 Hz), 8.23 (1H, 'H-NMR Spectrum (DMSO^) 6 (ppm): 3.01 (6H, s), 

s), 8.48 (1H, s), 9.11 (1H, s), 9.45 (1H, s). 5.72 (1H, s), 6.26 (2H, brs), 6.54 (1H, d, J=3.6 Hz), 7.24 

The starting material was synthesized by the following (1H, dd, J=2.0, 8.0 Hz), 7.40-7.50 (2H, m), 7.84 (1H, s), 

method 8.01 (1H, s), 8.86 (1H, s). 

25 

Production Example 165-1 Example 168 

Nl -(4-Fluorophenyl)-6-(6-aminopyrimidin-4-yl) Nl -DiethyI-5-(2-((pyrrolidin- 1 -ylamino)carbonyl) 

amino- 1 H- 1 -indolecarboxamide armnopyrimidin-4-yl)amino- 1 H-l -indolecarboxam- 

30 ide 

Similarly to Production example 2-3, the title compound 

(137 mg, 0.38 mmol, 49%) was obtained as pale brown Similarly to Example 28. the title compound (91.0 mg, 

crystals from 6-ammo-4-(lH-6-indolylanimo)pyrimidine 0.22 mmol, 38%) was obtained as pale yellow powder from 

(175 mg, 0.78 mmol) and phenyl N-(4-fluorophenyl)car- Nl-diemyl-5-(2-ammopyrirmdn-4-yl)ammo-lH-l-indole- 

bamate. 35 carboxamide (186 mg, 0.57 mmol) and pyrrolidine. 

*H-NMR Spectrum (DMSO-cy 6 (ppm): 5.75 (1H, s), 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.15 (6H, t, 

6.26 (2H, brs), 6.66 (1H, d, J=3.6 Hz), 7.22 (2H, t, J-8.8 J=6.8 Hz). 1.60-1.90 (4H, m). 3.20-3.50 (8H, m), 6.28 (1H, 

Hz), 7.39 (1H, dd, J=2.0, 8.4 Hz), 7.49 (1H, d J=8.4 Hz), d, J-6.0 Hz), 6.52 (1H. d, J=3.6 Hz), 7.40-7.50 (3H, m), 

7.60-7.70 (2H. m), 7.87 (1H, d, J-3.6 Hz), 7.99 (1H, s), 8.36 7.96 (1H, d, J=6.0 Hz), 8.24 (1H, brs), 8.67 (1H, s), 9.35 

(1H, s), 8.91 (1H, s), 10.01 (1H, s). 40 (1H, s). 

The starting materials were synthesized by the. following 

Example 166 methods. 

Nl-(4-Fluorophenyl)-6-(6-((2-demylaminoethy- Production Example 168-1 
lammo)carbonyl)ammopyrimidm-4-yl)amino- 1 H- 1 - 45 

indolecarboxamide 2- Amino-4-( 1 H-5-indolylamino)pyrimidine 

Similarly to Example 28, the title compound (11.1 mg, A mixture of 2-ammo-4,6-dichloropyrimidine (1.64 g. 10 

0.022 mmol, 12%) was obtained as white crystals from mmol), 5-aminoindole (1.32 g, 10 mmol), diisopropylethy- 

Nl -(4-fluorophenyI)-6-(6-ammopyrirmdm-4-yl)amino-l H- 50 lamine (5 .23 ml, 30 mmol) and N ; N-dimethylformamide (30 

1 -indolecarboxamide (67 mg, 0.19 mmol) and2-diethylami- ml) was heated at 60° C. and stirred overnight under 

noethylamine. nitrogen atmosphere. The reaction mixture was partitioned 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.80-1.00 (6H, between ethyl acetate and water after cooled to room tem- 

m), 2.20-2.50 (6H, m), 3.00-3.20 (2H, m), 6.74 (3 H, s), 6.84 perature: and the organic layer was washed with water and 

(1H, d J=3.6 Hz), 7.03 (1H, d, J=8.0 Hz), 7.20 (2H, t, J=8.8 55 brine, and dried over anhydrous sodium sulfate. The solvent 

Hz), 7.50-7.70 (3H, m), 7.70 (1H, d, J-8.0 Hz), 8.00 (1H, was distilled off; the obtained residue was dissolved in 

s), 8.12 (1H, d, J=3.6 Hz), 8.37 (1H, s), 9.23 (1H, s), 9.41 tetrahydrofuran (100 ml); 10% Palladium on carbon (50% 

(1H, s), 10.12 (1H, s). wet, 1.0 g) was added thereto under nitrogen atmosphere; 

and the reaction mixture was stirred for 4 days under 

Example 167 60 hydrogen atmosphere at atmospheric pressure. The reaction 

system was purged with nitrogen: the catalyst was filtered 

N 1 -Dimethyl-6-(6-((4-(pyrrolidin- 1 -yl)piperidin- 1 - off; the filtrate was concentrated under reduced pressure; the 

yl)carbonyl)arnmopyrinndin-4-yl)amino-lH-l-in- residue was purified by NH silica gel column chromatog- 

dolecarboxamide raphy (eluent; ethyl acetate:methanol=95:5); diethyl ether 

65 was added to the residue to crystallize; and the crystals were 

Similarly to Example 28. the title compound (16.1 mg, filtered off, and dried under aeration to yield the title 

0.034 mmol, 1 7%) was obtained as pale yellow powder from compound (852 mg, 3 .8 mmol, 38%) as pale brown crystals. 
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*H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 5.89 (1H, d, Nl -die%l-5-(2-ammo-5^anopyriimdin-4-y l)amino- 1 H- 

J=5.6 Hz), 5.99 (2H, brs), 6.34 (1H, s), 7.12 (1H, d, J=8.4 1 -indolecarboxamide (100 mg, 0.29 mmol) and pyrrolidine. 
Hz), 7.20-7.40 (2H, m), 7.70 (1H, d, 3=5.6 Hz), 7.79 (1H, 'H-NMR Spectrum (DMSCM 6 ) 8 (ppm): 1.15 (6H, t, 

s), 8.73 (1H, s), 10.95 (1H, s). J=6 g Hz)j !. 6 (m.80 (4H, m), 3.20-3.50 (8H, m), 6.56 (1H, 



Production Example 168-2 



s), 7.40-7.60 (3H, m), 8.03 (1R s), 8.49 (1H, s), 9.43 (1H, 
s), 9.50 (1H, s). 



Nl-Diethyl-5-(2-aniinopyrimidin-4-yl)amino-lH-l- ^ starting material was synthesized as follows, 

indolecarboxamide 

10 Production Example 170-1 

Similarly to Production example 2-3, the title compound 
(1.22 g, 3.8 mmol, quantitative) was obtained as pale brown Nl-I^emyl-5-(2-anmio-5-cyanopyrirnidin-4-yl) 
powder from 2-ammo-4-(lH-5-indolylanimo)pyrimidine amino- 1H-1 -indolecarboxamide 

(852 mg, 3.8 mmol) and di ethyl carbamyl chloride. 

X H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1.26 (6H, t, J-7.2 15 N i_ Di emyl-5-(2-ammo-5-iodopyrimi^n-4-yI)amino-lH- 

£S %JH? nfJu'S » -indolecarboxamide (882 mg, 1.96 mmol) w/s dissolved in 

J=5.6Hz),6.57(lH.d, J=3.6 Hz). 6.66 (lH.s), 7.16 (lH,dd, XTUJ . . ,~ i\ a 

J=2.0, 8.8 Hz), 7.3 (1H, d. J=3.6 Hz), 7.53 (1H, d, J=2.0 N 5 N-dimemylformamide ( ml) under nitrogen atmo- 

Hz), 7.65 (1H d, J=8.8 Hz), 7.88 (1H. d, J=5.6 Hz). ^ ™ C ^ 253 m * 2 J 5 ^ "f* 18 

7 v " v ^ 2Q (tnphenylphosphine)palladium (226 mg, 0.2 mmol) was 

Example 169 added thereto; the reaction mixture was stirred at 100° C. for 

2 hours. The reaction mixture was partitioned between ethyl 

Nl-Diethyl-5-(5-iodo-2-((pyrrolidin-l-ylamino)car- acetate and water; and the organic layer was washed with 

bonyl)anu^opyrirnidm-4-yl)amino-lH-l-indolecar- water and brine, and dried over anhydrous sodium sulfate. 

boxamide 25 Tne s °l vent was distilled off: and the residue was purified by 

silica gel column chromatography (eluent; ethyl acetate) to 

Similarly to Example 28. the title compound (37.3 mg, yield the title compound (493 mg, 1.41 mmol. 72%) as white 

0.068 mmol, 26%) was obtained as white powder from crystals. 

Nl-die%l-5-(2-amino-5-iodopyrimidm-4-yl)amino-lH-l- J H-NMR Spectrum (CDC1 3 ) 8 (ppm): 1.26 (6H, t, J-7.2 

indolecarboxamide (117 mg, 0.26 mmol) and pyrrolidine. 30 Rz \ 3.49 (4H, q. J=7.2 Hz), 5.26 (2H, brs), 6.59 (1H, d, 

X H-NMR Spectrum (DMSOd 6 ) 8 (ppm): 1.15 (6H, t, J=3 6 Hz) ? 05 (m j 7 .27-7.35 (2H, m). 7.66 (1H, d, 

J=6.8Hz),1.6(^1.80(4H,m),3.30-3.50(8H,m),6.54(lH, J=8 . 8 Hz ) 7.78 (IH/m), 8.27 (1H, s). 
s), 7.30-7.60 (3H,m), 8.09 (1H, s), 8.15 (1H, s), 8.33 (1H, ; ' K 9 h K ' ' 

s), 8.82 (1H, s). Exam le m 

The starting material was synthesized by the following 35 

J ^ J 5-(2-(3-Emylureido)pyridin-4-yloxy)indole-l -car- 

Production Example 169-1 box y Iic acid (2-diethylaminoethy])amide 

Nl-Diethyl-5-(2-amino-5-iodopyrimidin-4-yl) 40 Similarly to Production example 5-1, a crude product of 

amino-lH-1 -indolecarboxamide 5-(2-aminopyridin-4-yloxy)indole-l-carboxylic acid (2-di- 

ethylaminoethyl)amide (81 mg) was obtained as a pale 

Nl-Diemyl-5-(2-anunopyrirmdin-4-yl)amino-lH-l-in- yellow oil from 4-(lH-5-indolyloxy)-2-pyridinamine (225 

dolecarboxamide (1.06 g, 3.27 mmol) was dissolved in mgj 1.00 mmol, WO 02/32872), sodium hydride (80 mg, 

N,N-dimethylformamide (10 ml) under nitrogen atmo- 45 2.00 mmol, 60% in oil), and phenyl N-(2-diethylaminoethyl) 

sphere; N-iodosuccinimide (920 mg, 4.08 mmol) was added carbamate (314 mg, 1.50 mmol). Similarly to Production 

thereto while cooling with an ice water bath; and the reaction examp i e $-2, a mixture of phenyl(4-(l-(2-diethylaminoet- 

mixture was stirred at room temperature overnight. The hyl)carbamoyl-lH-mdol-5-yloxy)pvridin-2-yl)-N-(phe- 

reaction mixture was partitioned between ethyl acetate and noxycar bonyl)carbamate and phenyl(4-(l -(2-diethylamino- 

water, and ^the .organic layer was washed with Mvater and 50 e myl)carbamoyl-lH-mdol-5-yloxy) P yridin-2-yl)carbamate 

bnne and dried over anhydrous sodium sulfate. The solvent (32 } wag obtained ag a ]e 1]ow ^ from ^ crude 
was distilled off; and the residue was purified by silica gel duct ohtBiQed ab fa , ckloroformate (0 . 04 1 ml, 

column chromatography (eluent; ethyl acetate to yield the £ 33 ^ ^ lamine (0<0 49 ml. 0.35 mmol). Simi- 

* iTx^r^ ° ^'^T ! } Tl ^ ?a 7^ C : ^ly to Example 5, the title compound (1 1 mg, 0.025 mmol, 

it 3 oH : ^ ^ Vn , 55 12%) was obtamed as pale yellow crystals from me mixture 

^ 3 ^ ( l H Q '< q n J J 7 ^ ^'/^ H u brS ' nil o' * obtained above, emylamine hydrochloride (30 mg, 0.26 

to o Z ' to* £0 ' S K 7 ^° m) ' ? ' 63 (1H ' ^ nimol) and triemylamine (0.5 ml). 

J=8.8 Hz), 7.82 (1H, s), 8.16 (1H, s). ^ ^ ^ g ^ ^ ^ t 

Example 170 60 J=7 ° Hz )' 102 ( 3H ' l > J=7 ° Hz )> 2.44-2.60 (8H, m), 3.30 

P (2H, m), 6.50 (1H. dd, J=1.6, 6.0 Hz), 6.68 (1H. d, J=3.6 

Nl-Diemyl-5-(5-cyano-2-((pyrroIimn-l-ylamino) ^ 686 ( 1H > * 1=16 Hz )' 703 ( 1H > dd > ]=2X >> 88 Hz >' 

carbonyl)anunopyrimidin-4-y&^ 7 - 36 0H, * ^.0 Hz), 7.89 (1 H, d, J-3.6 Hz), 7.97 (1H, m), 

carboxamide 8 ' 02 ( iH ' 4 J=6 '° Hz )' 8 ' 17 ( 1H ' m ) 8 ' 28 < 1H > d ' J==8 ' 8 Hz )' 
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9.00 (1H, s). 



Similarly to Example 28. the title compound (35.3 mg, ESI-MS: 439.30 (M+H). 
0.079 mmol, 28%) was obtained as white crystals from The starting material was synthesized as follows. 
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Production Example 171-1 
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Phenyl N-(2-diethylaminoethyl)carbamate 

Similarly to Production example 2- 1 , a crude product was 5 
obtained from 2-diemylaminoemylamine (7.3 ml. 50 mmol) 
and phenyl chloroformate (6.9 ml, 55 mmol). The crude 
product was purified by silica gel column chromatography 
(Fuji Silysia NH, ethyl acetate), and further purified by silica 
gel column chromatography (Fuji Silysia NH; hexane:ethyl 10 
acetate=3:l, 1:1, ethyl acetate in this order) to yield the title 
compound (1.3 g, 6.4 mmol, 13%) as a colorless oil. 

J H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.04 (6H, t, J=7.2 
Hz). 2.52-2.62 (6H, m), 3.31 (2H, q, J=5.6 Hz), 5.62 (1H, 
brs), 7.13 (2H, d, J=7.6 Hz), 7.18 (1H, t, J=7.6 Hz), 7.35 is 
(2H, t, J=7.6 Hz). 

Example 172 

5-(2-(3,3-Diethylureido)pyridin-4-yloxy)indole-l - 20 
carboxylic acid (2-ethoxyethyl)amide 



Similarly to Production example 5-2. a mixture of phenyl 
(4-(l -(2-ethoxyethyl)carbamoyl- lH-indol-5-yloxy)pyridin- 
2-yl)-N-(phenoxycarbonyl)carbamate and phenyl(4-(l-(2- 25 
emoxyemyl)carbamoyl-lH-mdol-5-yloxy)pyridin-2-yl) 
carbamate (3.42 g) was obtained as a pale yellow oil from 
5 -(2-ammopyridin-4-yloxy)indole-l -carboxylic acid 
(2-ethoxyethyl)amide (1.86 g, 5.46 mmol), phenyl chloro- 
formate (1.51 ml. 12.0 mmol) and triethylamine (1.90 ml, 30 
1 3.7 mmol). Similarly to Example 5, the title compound was 
obtained as pale pink crystals (84 mg, 0.19 mmol) from this 
intermediates (174 mg) and diethylamine (0.16 ml, 1.5 
mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.01 (6H, t, 35 
J=7.2 Hz). 1.11 (3H, t, J=7.2 Hz), 3.26-3.31 (4H, m), 
3.42-3.50 (4H. m). 3.53 (2H, m), 6.54 (1R dd, J=2.4, 5.6 
Hz). 6.68 (1H, d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 9.0 Hz), 
7.36 (1H, d, J=2.4 Hz), 7.41 (1H, d, J=2.4 Hz), 7.93 (1H, d, 
J=3.6 Hz), 8.06 (1H, d, J=5.6 Hz), 8.28 (1H 5 d, J=9.0 Hz), 40 
8.31 (1H. m), 8.60 (1H, s). 

ESI-MS: 440.47 (M+H). 

The starting materials were synthesized as follows. 



Production Example 172-1 
Phenyl N-(2-ethoxyethyl)carbamate 

Similarly to Example 5, a crude product was obtained 
from 2-emoxyemylamine (5.2 ml, 50 mmol), phenyl chlo- 
roformate (6.9 ml, 55 mmol), and pyridine (4.5 ml, 55 
mmol). The obtained crude product was purified by silica gel 
column chromatography (Fuji Silysia BW-300, hexane:ethyl 
acetate=85:15 to 50:50) to yield the title compound (8.38 g, 
40.4 mmol, 80.9%) as a pale yellow oil. 

*H-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.23 (3H, t, J=7.0 
Hz), 3.44-3.48 (2H. m), 3.52-3.58 (4H, m), 5.41 (1H, brs), 
7.13 (2H, d, J=7.6 Hz), 7.19 (1H, t, J=7.6 Hz), 7.35 (2H. t, 
J=7.6 Hz). 

Production Example 172-2 

5-(2-Aminopyridin-4-yloxy)indole-l -carboxylic acid 
(2-ethoxyethyl)amide 

Similarly to Production example 5-1, the title compound 
(1.86 g, 5.46 mmol, 61 .5%) was obtained as a pale brown oil 



45 



60 
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from 4-(lH-5-indolyloxy)-2-pyridinamine (2.00 g, 8.88 
mmol, WO 02/32872). sodium hydride (462 mg, 11.5 mmol, 
60% in oil), and phenyl N-(2-ethoxy ethyl )carbamate (2.23 
g, 10.7 mmol). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.11 (3H, t, 
J-7.2 Hz), 3.42 (2H, m), 3.47 (2H, q, J=7.2 Hz), 3.53 (2H, 
t, J=6.0 Hz). 5.74 (1H, d, J=2.0 Hz), 5.84 (2H, m), 6.12 (1H, 
dd, J=2.0, 6.0 Hz), 6.67 (1H, d, J-3.8 Hz), 7.01 (1H, dd, 
J=2.0, 8.8 Hz), 7.33 (1H, d, J=2.0 Hz), 7.75 (1H, d, J=6.0 
Hz), 7.91 (1H, d, J=6.0 Hz), 8.26 (1H, d, J=8.8 Hz), 8.28 
(1H, m). 

Example 173 

5-(2-(3-Ethylureido)pyridin-4-yloxy)indole-l -car- 
boxylic acid (2-ethoxyethyl)amide 

A mixture (3.42 g) of phenyl (4-(l -(2 -ethoxyethyl)car- 
bamoyl-lH-indol-5-yloxy)pyridin-2-yl)-N-(phenoxycarbo- 
nyl Carbamate and phenyl (4-(l-(2-ethoxyethyl)carbamoyl- 
lH-indol-5-yloxy)pyridin-2-yl)carbamate, which was 
obtained as an intermediate in Example 1 72, was obtained. 
Similarly to Example 5, the title compound was obtained as 
colorless crystals (84 mg. 0.204 mmol) from a mixture of 
these intermediates (174 mg), ethylamine hydrochloride 
(122 mg, 1.50 mmol) and triethylamine (0.5 ml). 

'H-NMR Spectrum (DMSO-d e ) 6 (ppm): 1.02 (3H, t, 
J=7.0 Hz), 1.12 (3H, t, J=7.0 Hz), 3.10 (2H, m) : 3.40-3.49 
(4H, m), 3.53 (2H, t, J=5.8 Hz), 6.50 (1H, dd, J=2.4, 5.8 Hz), 
6.68 (1H, d, J=3.6 Hz), 6.86 (1H, d, J-2.4 Hz), 7.04 (1H, dd, 
J=2.4, 8.8 Hz), 7.37 (1H, d, J=2.4 Hz), 7.93 (1H, d, J=3.6 
Hz), 7.96 (1H, m), 8.02 (1H, d, J=5.8 Hz), 8.28 (1H, d, J=8.8 
Hz), 8.31 (1H, m), 9.00 (1H, s). 

ESI-MS: 412.18 (M+H). 



Example 174 

5-(2-(3-Ethylureido)pyridin-4-yloxy)indole-l-car- 
boxylic acid (3-ethoxypropyl)amide 

Similarly to Production example 5-2. a mixture of phenyl 
(4-(l -(3-ethoxypropyl)carbamoyl- 1 H-indol-5 -yloxy)pyri- 
din-2-yI)-N-(phenoxycarbonyl)carbamate and phenyl(4-(l- 
(3-ethoxypropyl)carbamoyl-lH-indol-5-yloxy)pyridin-2-yl) 
carbamate was obtained as a pale brown oil (720 mg) from 
5-(2-Aminopyridin-4-yloxy)indole-l -carboxylic acid 
(3-ethoxypropyl)amide (900 mg, 2.54 mmol), phenyl chlo- 
roformate (0.669 ml, 5.33 mmol) and triethylamine (0.885 
ml. 6.35 mmol). Similarly to Example 5, the title compound 
was obtained as pale pink crystals (41 mg, 0.096 mmol) 
from this intermediate (174 mg) ethylamine hydrochloride "| p* A 
(122 mg, 1.50 mmol) and triethylamine (0.5 ml). J *** 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.02 (3H, t, 
>7.2 Hz), 1.10 (3H, t, J=7.2 Hz), 1.79 (2H, m), 3.10 (2H, 
m), 3.34 (2H, m), 3.42 (4H, m), 6.50 (1H, dd, J=2.4, 5.8 Hz), 
6.67 (1H, d, J=3.8 Hz), 6.86 (1H, d, J=2.4 Hz), 7.03 (1H, dd, 
J=2.4, 9.2 Hz), 7.36 (1H, d, J=2.4 Hz), 7.90 (1H, d, J-3.8 
Hz), 7.95 (1H, m), 8.02 (1H, d, J=5.8 Hz), 8.20 (1H, m), 8.28 
(1H, m), 8.99 (1H, s). 

ESI-MS: 426.39 (M+H). 

The starting material was synthesized as follows. 
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Production Example 174-1 

5-(2-Ainmopyridin-4-yloxy)mdol-l -carboxylic acid 
(3 -ethoxypropyl)amide 

Similarly to Production example 5-1, the title compound 
(900 mg, 2.54 mmol, 57.2%) was obtained as a pale brown 
oil from 4-(lH-5-mdolyloxy)-2-pyridinamine (1.00 g, 4.44 
mmol, WO 02/32872), sodium hydride (213 mg, 5.33 mmol, 
60% in oil), and phenyl N-(3-ethoxypropyl)carbamate (1.19 
g, 5.33 mmol, WO 02/32872). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.07-1.13 (3H, 
m), 1 .81 (2H, m), 3.33-3.47 (6H, m), 5.76 (1H, d, J=2.4 Hz), 
5.85 (2H, s), 6.14 (1H, dd, J=2.4, 6.0 Hz), 6.68 (1H, d, J=3.6 
Hz). 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.34 (1H, d. J=2.4 Hz), 
7.77 (1H, d, J=6.0Hz), 7.90 (1H, d, J=3.6 Hz), 8.20 (1H, m), 
8.27 (1H, d, J=8.8 Hz). 

Example 175 

20 

5-(2-(3-Emylureido)pyridin-4-yloxy )indole- 1 -car- 
boxylic acid (3-memylsulphanylpropyl)amide 

Similarly to Production example 5-1, a crude product of 
5 -(2-arximopyridin-4 -yloxy) indole- 1 -carboxylic acid (3 -me- 
thyl sulfanyl propyl )amide (105 mg) was obtained as a pale 
yellow oil from 4-(lH-5-mdolyloxy)-2-pyridinamine (125 
mg, 0.555 mmol, WO 02/32872), sodium hydride (28 mg, 
0.694 mmol, 60% in oil), and phenyl N-(3-methylsulfanyl- 
propyl)carbamate (156 mg, 0.694 mmol, WO 02/32872). 
Similarly to Production Example 5-2, a mixture of phenyl 
(4-(l -(3-methylsulfanylpropyl)carbamoyl-l H-indol-5- 
y!oxy)pyridin-2-yl)-N-(phenoxycarbonyl)carbamate and 
phenyl(4-(l -(3-methylsulfanylpropyl)carbamoyl- 1 H-indol- ^ 
5-yloxy)pyridin-2-yl)carbamate was obtained as a pale yel- 
low oil from the crude product obtained above, phenyl 
chloroformate (0. 10 ml, 0.76 mmol) and triethylamine (0.12 
ml, 0.83 mmol). Similarly to Example 5, the title compound 
(17 mg, 0.040 mmol) was obtained as colorless crystals from ^ 
the mixture obtained above, emylamine hydrochloride (141 
mg, 1.73 mmol) and triethylamine (0.5 ml). 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.02 (3H, t, 
J=7.2 Hz). 1 .83 (2H, m), 2.05 (3H, s), 2.52 (2H, t, J=7.6 Hz), 
3.10 (2H, m), 3.35 (2H 3 m), 6.50 (1H, d, J=5.6 Hz), 6.68 45 
(1H, d. J=3.4 Hz), 6.86 (1H, s), 7.03 (1H, d. J=9.2 Hz), 7.36 
(1H, sj, 7.91 (1H, d, J=3.4 Hz), 7.94 (1H, m). 8.02 (1H, d, 
J=5.6 Hz), 8.24 (1H, m), 8.27 (1H. d. J=9.2 Hz). 8.99 (1H, 
s). 

50 

Example 176 

5-(2-(3,3-Diethylureido)pyridin-4-yloxy)indole- 1 - 
carboxylic acid thiazol-2-ylamide 

55 

Similarly to Production example 5-2, a mixture (267 mg) 
of phenyl(4-(l -(thiazol-2-yl)carbamoyl-l H-indol-5-yloxy) 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate and phenyl(4- 
( 1 -(thiazol-2-yl)carbamoyl- 1 H-indol -5-yloxy)pyridin-2-yl) 
carbamate was obtained as a pale yellow oil from 5 -(2- 60 
arninopyridin-4-yloxy)indole-l -carboxylic acid thiazol-2- 
ylamide (145 mg, 0.413 mmol), phenyl chloroformate 
(0.110 ml, 0.909 mmol), and triethylamine (0.140 ml, 1.03 
mmol). Similarly to Example 5, the title compound (74 mg, 
0.16 mmol) was obtained as pale pink crystals from the 65 
intermediate obtained above (131 mg) and diethylamine 
(0.120 ml, 1.11 mmol). 
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'H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.01 (6H, t, 
J=6.8 Hz), 3.28 (4H, m), 6.56 (1H, dd, J=2.0, 5.6 Hz), 6.66 
(1H, m). 7.06 (2H, m), 7.37 (1H, d. J=2.0 Hz), 7.43 (1H, s), 
7.47 (1H, d, J=4.4 Hz), 8.05 (1H, m). 8.07 (1H, d, J-5.6 Hz), 
5 8.60 (2H,m). 

ESI-MS: 451.15 (M+H). 

The starting material was synthesized as follows. 
Production Example 176-1 

10 

5 -(2-.\minopyridin-4-yloxy)indole-l -carboxylic acid 
thiazol-2-ylamide 

Similarly to Production example 5-1, the title compound 
15 (145 mg, 0.413 mmol, 57.2%) was obtained as a pale brown 
oil from 4-(lH-5-mdolyloxy)-2-pyridmamine (225 mg, 1.00 
mmol, WO 02/32872), sodium hydride (120 mg, 3.00 mmol, 
60% in oil) and phenyl N-(thiazol-2-yl)carbamate (286 mg, 
1 .30 mmol, WO 02/32872). 

X H-NMR Spectrum (DMSO-cy 6 (ppm): 5.77 (1H, d, 
J=2.4 Hz), 5.87 (2H, brs), 6.15 (1H, dd, J=2.4, 5.6 Hz), 6.65 
(1H, d, J-3.6 Hz), 7.03 (1H, dd, J-2.4, 9.0 Hz), 7.07 (1H, d, 
J=4.6 Hz), 7.34 (1H, d, J=2.4 Hz), 7.46 (1H, d, J=4.6 Hz), 
7.77 (1H, d, J=5.6 Hz), 8.04 (1H, d, J=3.6 Hz), 8.58 (1H, d, 
J=9.0 Hz). 

Example 177 

5-(2-(3-Ethylureido)pyridin-4-yloxy)indole- 1 -car- 
boxylic acid thiazol-2-ylamide 

Similarly to Example 5, the title compound (71 mg. 0.1 68 
mmol) was obtained as colorless crystals from a mixture 
(135 mg) of phenyl(4-(l-(thiazol-2-yl)carbamoyl-lH-indol- 
5 -yloxy )pyridin-2-yl)-N-(phenoxycarbonyl)carbamate and 
phenyl (4-(l -(thiazol-2-yl)carbamoyl- 1 H-indol-5-yloxy)py- 
ri d in - 2 -y 1 ) carb ama te obtained in Example 176, emylamine 
hydrochloride (91 mg, 1.1 mmol), and triethylamine (0.5 
ml). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.07 (3H, t, 
J=7.2 Hz), 3.07-3.14 (2H, m), 6.51 (1H, dd, J=2.0, 6.0 Hz), 
6.61 (1H. s), 7.01 (2H. m), 7.35 (1H, s), 7.41 (1H, m), 
8.01-8.06 (3H, m), 8.05 (1H, m); 8.62 (1H, d, J=9.2 Hz), 
9.00 (1H, s). 

ESI-MS: 423.23 (M+H). 

Example 178 

1 -Ethyl-3-(4-(l -((4-methylpiperazin-l -yl)carbonyl)- 
1 H-mdol-5-yloxy)pyridin-2-yl)urea 

Similarly to Production example 5-2, a mixture (1 .09 g) of 
phenyl(4-(l -((4-methylpiperazin- 1 -yl)carbonyl)-lH-indol- 
5-yloxy)pyridin-2-yl)-(N-phenoxycarbonyl)carbamate and 
phenyl(4-(l -((4-methylpiperazin- 1 -yl)carbonyl)-l H-indol- 
5-yloxy)pyridin-2-yl)carbamate was obtained as a colorless 
amorphous solid from (5-(2-aminopyridin-4-yloxy)indol-l- 
yl)-(4-methylpiperazin-l-yl)methanone (0.66 g. 1.9 mmol), 
phenyl chloroformate (0.52 ml, 4.2 mmol), and triethy- 
lamine (0.66 ml, 4.8 mmol). Similarly to Example 5, the title 
compound (41 mg, 0.097 mmol) was obtained as colorless 
crystals from the intermediate obtained above (177 mg), 
ethylamine hydrochloride (0.122 g, 1.50 mmol) and triethy- 
lamine (0.5 ml). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.03 (3H, t, 
J=6.0 Hz), 2.21 (3H. s), 2.39 (4H, m), 3.12 (2H, m), 3.51 
(4H, m), 6.51 (1H. dd, J=2.4, 5.6 Hz), 6.67 (1H, d, J-3.4 
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Hz). 6.86 (1H, d J=2A Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), (1H, d, J=2.4 Hz). 7.05 (1H, dd, J=2.4, 8.8 Hz), 7.40 (1H, d, 
7.39 (1H, d, J-2.4 Hz), 7.61 (1H, d, J=3.4 Hz), 7.70 (1H, d, J=2.4 Hz), 7.64 (1H, d, J=3.2 Hz), 7.73 (1H, d, J=8.8 Hz), 
J=8.8 Hz), 8.02 (1H, m), 8.03 (1H, d J=8.8 Hz), 9.00 (1H, 8.00 (1H. m), 8.03 (1H, d, J=6.0 Hz), 9.01 (1H, s). 



ESI-MS: 410.57 (M+H). 



s). 

ESI-MS: 423.27 (M+H). . t u . J r n 

The starting materials were synthesized as follows. ™ e staitin & matenaIs were s y nthesized 35 follows - 

Production Example 178-1 Production Example 179-1 

Phenyl (4-methylpiperazin-l -yl)carboxylate io Phenyl(morpholin-4-yl)carboxylate 

Similarly to Production example 2-1, crystals were Similarly to Production example 2-1, a crude product was 

obtained from 1 -methylpiperazine (5.5 ml, 50 mmol), phe- obtained from morpholine (4.4 ml, 50 mmol), phenyl chlo- 

nyl chloroformate (6.9 ml, 55 mmol), and pyridine (4.5 ml, roformate (6 . 9 ^ 55 mmo i) 3 pyridine (4.5 ml, 55 

55 mmol). The obtained crystals were suspended in dieth- 15 ^ obtained cnjde duct was rified b silica d 

yletehexane=2:l filtered off , washed with hexane ^ and col ^ chromatography (F uji S i]ysia BW-300; hexane:ethyl 

dried to yield the title compound (9.7 g, 44 mmol, 88%) as acetate==g5:15> 60 % 0 iTthis order) to yield the title com- 

an oil with pale orange color. , _ • . . _ ' / . 

l H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.20 (3H, s), P ound ^ 9 * 43 mmo1 ' 86% > aS Colorless Cr y stals ' 

2.34 (4H, m), 3.40 (2H, m), 3.56 (2H, m), 7.09 (2H, d, J-7.6 20 'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.57 (2H, brs), 3.68 

Hz), 7.20 (1H, t, J=7.6 Hz), 7.36 (2H, t, J=7.6 Hz). (2H, brs), 3.75 (4H, m), 7.11 (2H, d, J=7.6 Hz), 7.21 (1H, t, 



Production Example .178-2 



J-7.6 Hz), 7.37 (2H, t J=7.6 Hz). 

Production Example 179-2 



(5-(2-Aminopyridin-4-yloxy)indol-l -yl)-(4-meth- 2 5 

ylpiperazin-1 -yl)methanone (5-(2-Ammopyridin-4-yloxy)indol-l -ylMmorpholin- 



Similarly to Production example 5-1, a crude product was 



4-yl)methanone 



obtained from 4-(lH-5-indolyloxv)-2-pyndinamine (2.00 2, . 4 , . . C1 , , . 

000 1 «7^A'^/^o^'^^ jx' n j Sumlarly to Production example 5- 1 , a crude product was 

8.88 mmol. WO 02/32872), sodium hydride (462 mg. 11.5 30 , , - , / a im* * - a \ \ \*% m- * n ^ 

1 /-™/ • -i\ j 1/ ma *i_ 1 • • 1 i\ obtained from 4-(l H-5-indolyloxy)-2-pyndinamine (2.00 g, 

mmol, 60% in oil) and phenyl(4-methylpiperazm-l-yl)car- xun mni*™ Lhs™ w^h. mao ™« 11 < 

boxylate (2.35 g, 10.7 mmol). The obtained crude product 8 88 WO 02/32872), sodium hydride (462 mg, 11.5 

was purified by silica gel column chromatography (Fuji ***** 60% m 0l1 ) ™ d P^ 1 (morpholin-4-yl)carboxylate 
Silysia NH; hexane:ethyl acetate=3:7, ethyl acetate, ethyl ( 2 21 & 10 7 mmo1 )- ^ obtained crude product was 

acetate:methanol=9:l in this order) to yield the title com- 35 purified by silica gel column chromatography (Fuji Silysia 
pound (0.66 g, 1.9 mmol, 21%) as a colorless amorphous NH* hexane:ethyl acetate=2:3 or ethyl acetate), and further 
solid. purified by silica gel column chromatography (Fuji Silysia 

*H-NMR Spectrum (DMSO-d*) 6 (ppm): 2.20 (3H, s), BW-300, hexane:ethyl acetate=2:3, ethyl acetate, or ethyl 
2.39 (4H, m), 3.51 (4H, m), 5.75 (1H, d, J=2.0 Hz), 5.84 acetate:methanol=9:l) to yield the title compound (0.60 g, 

(2H, m), 6.13 (1H, dd, J=2.0, 6.0 Hz), 6.66 (1H, d, J=3.2 40 1.8 mmol, 20%) as colorless crystals. 
Hz), 7.02 (1H, dd, J-2.4, 8.8 Hz), 7.36 (1H, d J-2.4 Hz), 'H-NMR Spectrum (DMSO-d 6 ) o (ppm): 3.52 (4H. m), 

7.59 (1H, d, J=3.2 Hz), 7.68 (1H, d, J=8.8 Hz), 7.76 (1H, d, 3<68 (4Hj m ), 5.77 (1H, d, J=2.4 Hz), 5.83 (2H, brs), 6.13 
J=6.0 Hz). ( 1H? dd? j'^2.4, 5.6 Hz), 6.67 (1H, d, J=3.2 Hz), 7.02 (1H, dd. 



Example 179 45 



J=2.4, 8.8 Hz), 7.36 (1H, d J=2.4 Hz), 7.61 (1H, d, J=3.2 
Hz), 7.71 (1H, d, J=8.8 Hz), 7.76 (1H, d, J=5.6 Hz). 



1 -Ethyl-3-(4-(l -(morpholin-4-ylcarbonyl)-lH-indol- 

5-yloxy)pyridin-2-yl)urea Example 180 

Similarly to Production example 5-2, a crude product was 50 1 ,1 -Diethyl-3-(4-(l-(morpholin-4-ylcarbonyl)-lH- 
obtained from 5-(2-ammopyridin-4-yloxy)indol-l-yl)-(mor- mdol-5-yloxy)pyndin-2-yl)urea 
pholin-4-yl)methanone (0.60 g, 1 .8 mmol), phenyl chloro- 
formate (0.49 ml. 3 .9 mmol), and triemylamine (0.62 ml, 4.4 Similarly to Example 5, the title compound (85 mg, 0. 1 94 
mmol). The obtained crude product was filtrated by silica gel mmol) was obtained as colorless crystals from a mixture 

filtration (Fuji Silysia BW-300, ethyl acetate) and concen- 55 (173 mg) of phenyl(4-(l-(morpholin-4-ylcarbonyl)-lH-in- 
trated under reduced pressure to yield a mixture (1.1 1 g) of dol-5-yloxy)pyridm-2-yl)-N-(phenoxycarbonyl)carbamate 
phenyl(4-(l-(morpholin-4-ylcarbonyl)-lH-indol-5-yloxy) an d phenyl(4-(l-(morpholin-4-ylcarbonyl)-lH-indol-5- 
pyridin-2-yI)-N-(phenoxycarbonyl)carbamate and phenyl(4- yloxy)pyridin-2-yl)carbamate synthesized as intermediate in 
(l-(morpholme-4-ylcarbonyl)-lH-ino^l-5-yloxy)pyridin-2- Example 179, and diethylamine (0.16 ml, 1.50 mmol). 

yl)carbamate as a pale yellow oil. Similarly to Example 5, 60 lu Krkjrn p /m/eA , . & , . . A1 , £TJ . 

me title compound (73 mg, 0. 178 mmol) was obtained as , ' H ;™* S £*™° 6 J ^ 

colorless crystals from the intermediate obtained above (173 ™*™), 3-30 (4H, m), 3.53 (4H, m , 3.68 (4H m^ 6 54 
mg), ethylamine hydrochloride (122 mg, 1.50 mmol) and ( 1H > * J = 6 0 6.68 (1H, d, J=3.4 Hz), 7.05 (1H, dd, 
triethylamine (0.5 ml). J=2.0, 8.8 Hz), 7.39 (1H, d, J=2.0 Hz), 7.43 (1H, s), 7.64 

'H-NMR Spectrum (DMSOk1 6 ) 5 (ppm): 1.03 (3H. t, 65 (1H, d, J=3.4 Hz), 7.73 (1H, d, J=8.8 Hz), 8.07 (1H, d, J=6.0 
J=7.2 Hz), 3.07-3.14 (2H, m), 3.52 (4H. m). 3.68 (4H, m), H z)> 8 62 OH, s). 
6.50 (1H, dd, J=2.4, 6.0 Hz), 6.68 (1H, ± J=3.2 Hz), 6.87 ESI-MS: 438.25 (M+H). 
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Example 181 
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Example 182 



5 -(2 -(3 -Ethy lureido)pyridin-4-yloxy )indole- 1 -car- 
boxylic acid piperidin-4-ylamide 

5 

Similarly to Production example 5-1, a crude product of 
t-butyl 4-((5-(2-aminopyridin-4-yloxy)indole- 1 -carbonyl) 
amino )piperidine-l-carboxy late was obtained from 4-(lH- 
5-indolyloxy)-2-pyridinamine (144 mg, 0.639 mmol, WO 
02/32872), sodium hydride (29 mg, 0.735 mmol, 60% in 
oil), and t-butyl(4-phenoxycarbonylaminopiperidin-l-yl) 
carboxylate (215 mg, 0.671 mmol). A reaction similar to 
Production example 5-2 was performed using the entire 
amount of this crude product, phenyl chloroformate (0.20 15 
ml, 1.6 mmol) and triethylamine (0.22 ml); and the solvent 
was distilled off under reduced pressure after the reaction 
was completed. A reaction similar to Example 5 was per- 
formed using the entire amount of the residue, emylamine 
hydrochloride (260 mg, 3.92 mmol) and triethylamine (0.5 20 
ml); the organic layer was partitioned between ethyl acetate 
and water, washed with brine, and dried over anhydrous 
sodium sulfate; and the solvent was distilled off under 
reduced pressure. The residue was dissolved in trifluoroac- 
etate (3.0 ml); the reaction mixture was stirred at room 25 
temperature for 15 minutes, and concentrated; and the 
residue was partitioned between ethyl acetate and water. The 
organic layer was washed with brine and dried over anhy- 
drous sodium sulfate; the solvent was distilled off under 
reduced pressure; the residue was purified by silica gel 30 
column chromatography (Fuji Silysia NH, ethyl acetate: 
methanol=98:2 to 75:25). The obtained crystals were sus- 
pended in diethyl ether and filtered off, washed with diethyl 
ether, and dried to yield the title compound (43 mg, 0.10 
mmol, 16%) as colorless crystals. 35 

A H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.02 (3H, t, 
J=7.2 Hz), 1.37-1.49 (2H, m), 1.80 (2H, m) : 2.48 (2H, m), 
2.95 (2H, m), 3.10 (2H, m), 3.71 (1H, m), 6.50 (1H, dd, 
J-2.4, 6.0 Hz), 6.66 (1H, <L J=3.4 Hz), 6.86 (1H, d, J=2.4 
Hz), 7.03 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 40 
7.90-8.01 (3H, m), 8.02 (1H, d J=6.0 Hz), 8.26 (1H, d, 
J-8,8 Hz), 8.99 (1H, s). 

ESI-MS: 423.26 (M+H). 

The starting material was synthesized as follows. 



Production Example 181-1 

t-Butyl(4-phenoxycarbonylaminopiperidin- 1 -yl)car- 
boxylate 



45 



50 



A reaction similar to Production example 2-1 using t-Bu- 
tyl 4-ammopiperidin-l-ylcarboxylate (328 mg, 1.64 mmol), 
phenyl chloroformate (0.226 ml, 1.80 mmol) and pyridine 
(0.146 ml, 1.80 mmol); and the obtained crystals were 55 
suspended in hexane:ethyl acetate=4:l. filtered off, and the 
filtrate was purified by silica gel column chromatography 
(Fuji Silysia BW-300, hexane:ethyl acetate=4:l to 1:1). The 
purified crystals were then suspended in hexane:ethyl 
acetate=4:l and filtered off. The title compound (215 mg, 6Q 
0.617 mmol, 40.9%) was obtained as colorless crystals, 
together with the previously obtained crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.22-1.34 (2H, 
m), 1.38 (9H, s), 1.77 (2H, m), 2.83 (2H, m), 3.51 (1H, m), 
3.84 (2H, m), 7.08 (2H, d, J-7.6 Hz). 7.18 (1H, t, J=7.6 Hz), 65 
7.35 (2H, t, J=7.6 Hz), 7.78 (1H, d, J=8.0 Hz). 

ESI -MS: 343.15 (M+Na). 



5-(2-(3-Emylureido)pyridin-4-yloxy)indole-l -car- 
boxylic acid (l-methylpiperidin^-yl)amide 

5 -(2-(3-Emylureido)pyridin-4-yloxy)indole- 1 -carboxylic 
acid piperidin-4-ylamide (36 mg, 0.085 mmol, Example 
181) was dissolved in tetrahydrofuran (2.0 ml) and methanol 
(1.0 ml); and a 37% aqueous formaldehyde solution (0.036 
ml, 0.43 mmol) and acetic acid (0.0098 ml, 0. 1 7 mmol) were 
added thereto. While stirring at room temperature, sodium _ 
trimethoxyborohydride (27 mg, 0.13 mmol) was added; and — "1 ^ 
the reaction mixture was stirred for 30 minutes. The reaction 
mixture was partitioned between ethyl acetate and a satu- 
rated aqueous solution of sodium hydrogencarbonate; and 
the organic layer was washed with brine and dried over 
anhydrous sodium sulfate. The solvent was distilled off 
under reduced pressure; the obtained crystals were sus- 
pended in diethyl ether, filtered off, washed with diethyl 
ether, and dried to yield the title compound (25 mg, 0.057 
mmol, 67%) as colorless crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.02 (3H, t, 
J=7.2 Hz), 1.54-1.68 (2H, m), 1.83 (2H : m), 1.96 (2H, m), 
2.1 6 (3H, s), 2.78 (2H, m), 3.10 (2H, m), 3.64 (1H, m), 6.50 
(1H, dd, J=2.4. 6.0 Hz), 6.66 (1H, d J=3.6 Hz), 6.86 (1H, d, 
J=2.4 Hz), 7.03 (1H, dd, J-2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 
Hz). 7.95 (1H, d, J=3.6 Hz), 7.97 (2H, m), 8.02 (1H. d, J=6.0 
Hz). 8.25 (1H, d, J=8.8 Hz), 8.99 (1H, m). 

ESI-MS: 437.37 (M+H). 

Example 183 

5-(2-(N-Methyl-(4-(pyrrolidin-l -yl)piperidin- 1 -yl) 
carbonyl)arnmo)pyridin-4-yloxy)indole- 1 -carboxylic 
acid methyl amide 

5-(2-(Methylamino)pyridin-4-yloxy)indole- 1 -carboxylic 
acid methyl amide (70 mg, 0.24 mmol) was dissolved in 
tetrahydrofuran (7.0 ml); triemylamine (0.039 ml) and 4-ni- 
trophenylchloroformate (57 mg, 0.28 mmol) were added 
thereto one by one; and the reaction mixture was stirred at 
room temperature for 2 hours. The reaction mixture was 
partitioned between ethyl acetate and water; and the organic 
layer was washed with a saturated aqueous solution of 
sodium hydrogencarbonate and brine, then dried over anhy- 
drous sodium sulfate, and concentrated under reduced pres- 
sure. The residue was dissolved in N,N-dimemylformamide 
(2.0 ml); 4-(pyrrolidin-l-yl)piperidine (43 mg, 0.28 mmol) 
was added thereto; and the reaction mixture was stirred at 
room temperature for 24 hours. The reaction mixture was 
partitioned between ethyl acetate and water; and the organic 
layer was washed with brine, dried over anhydrous sodium 
sulfate, and concentrated under reduced pressure. The resi- 
due was purified by silica gel column chromatography (Fuji 
Silysia NH, hexane-ethyl acetate-methanol system); the 
obtained oil was solidified with hexane; the obtained solid 
was then suspended in hexane, filtered off, washed with 
hexane, and dried to yield the title compound (51 mg, 0.11 
mmol, 45%) as pale yellow crystals. 

'H-NMR Spectrum (DMSO-cy 6 (ppm): 1.13-1.30 (2H, 
m), 1.65 (6H, m), 2.02 (1H, m), 2.42 (4H, m), 2.72 (2H, m), 
2.83 (3H, d, j=4.0 Hz), 3.08 (3H. s), 3.53 (2H, m). 6.23 (1H, 
s), 6.51 (1H, d, J=6.0 Hz), 6.66 (1H. d, J=3.4 Hz), 7.04 (1H, 
d, J=9.0 Hz), 7.36 (1H, s), 7.87 (1H. d, J=3.4 Hz), 8.11 (1H, 
d, J=6.0 Hz), 8.15 (1H, m), 8.29 (1H, d, J=9.0 Hz). 

ESI-MS: 477.38 (M+H). 

The starting material was synthesized as follows. 
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Production Example 183-1 
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5-(2 -(Methylamino)pyridin-4-yloxy)indole- 1 -car- 
boxylic acid methylamide 

N 1 -Methyl -5-(2-aminopyridin-4-yl)oxy- 1 H- 1 -indolecar- 
boxamide (5.00 g, 17.7 mmol, Production example 5-1) was 
dissolved in ethanol (170 ml) and N 3 N-dimethylformamide 
(40 ml); lH-benzotriazole-1 -methanol (2.64 g, 17.7 mmol) 
was added thereto; and the reaction mixture was heated to 
reflux for 2 hours. After allowing to be cooled to room 
temperature, sodium borohydride (1.49 g, 35.4 mmol) was 
added to the reaction mixture; the reaction mixture was 
stirred at room temperature for 2 hours. The reaction mixture 
was partitioned between ethyl acetate and water, and the 
organic layer was washed with brine, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatog- 
raphy (Fuji Silysia BW-300, hexane-ethyl acetate-methanol 
system). The obtained crystals were suspended in acetone: 
diethyl ether=l:3, filtered off, washed with hexane, and 
dried to yield the title compound (1 .05 g, 3.55 mmol, 20.1%) 
as pale yellow crystals. 

l H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.66 (3H, d, 
J=4.8 Hz), 2.82 (3H, d, J=4.0 Hz), 5.76 (1H, d, J=2.0 Hz), 
6.10 (1H, dd, J=2.0, 6.0 Hz), 6.36 (1H, m). 6.65 (1H, d, 
J=4.0 Hz), 7.00 (1H, dd J=2.4, 8.8 Hz), 7.31 (1H. d, J=2.4 
Hz), 7.83 (2H, m), 8.13 (1H, m), 8.26 (1H, d, J=8.8 Hz). 

Example 184 

5-(2-(l -Methylureido)pyridin-4-yloxy)indole-l -car- 
boxylic acid methylamide 



sodium hydrogencarbonate and with brine, dried over anhy- 
drous sodium sulfate, and concentrated under reduced pres- 
sure. The residue was purified by silica gel column chro- 
matography (Fuji Silysia BW-300, hexane-ethyl acetate 

5 system) to yield the title compound (210 mg, 0.455 mmol, 
67.4%) as a pale yellow oil. 

'H-NMR Spectrum (DMSO-dJ 6 (ppm): 2.82 (3H, d, 
J=4.4 Hz), 3.46 (3H. s), 6.62 (1H, dL J=3.6 Hz), 6.83 (1H, dd, 
J=2.0, 5.6 Hz), 7.03 (1H, dd, J=2.0, 8.4 Hz), 7.24 (1H. d, 

10 J=2.0 Hz), 7.37 (1H, d, J=2.0 Hz), 7.41 (2H, d, J=9.2 Hz), 
7.85 (1H, d, J=3.6 Hz), 8.14 (3H, m). 8.22 (2H, d, J=9.2 Hz), 
8.23 (1H. d J=8.4 Hz), 8.32 (1H, d, J=5.6 Hz). 



15 



Example 185 

5-(2-(3 ,3 -Diethyl- l-methylureido)pyri din -4-yloxy) 
indole-1 -carboxylic acid methylamide 



Similarly to Example 184, the title compound (14 mg, 
20 0.035 mmol, 16%) was obtained as a colorless amorphous 
solid from 4-nitrophenyl N-methyl -(4 -(1 -methyl carbamoyl - 
indol-5-yloxy)pyridin-2-yl)carbamate (105 mg, 0.228 
mmol, Production example 184-1) and diemylamine (0.028 
ml, 0.27 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.80 (6H, t, 
J=6.4 Hz), 2.83 (3H, d, J=3.2 Hz), 3.03 (3H, s), 3.07 (4H, 
m), 6.11 (1H, s), 6.49 (1H, m), 6.66 (1H. s), 7.02 (1H, d, 
J=9.0 Hz). 7.35 (1H, s), 7.86 (1H, s), 8.09 (1H, d, J=5.6 Hz), 
8.15 (1H : m), 8.28 (1H, d, J=9.0 Hz). 
ES1-MS: 396.18 (M+H). 



25 



4- Nitrophenyl N-memyl-(4-(l-methylcarbamoyl-indol-5- 35 
yloxy)pyridin-2-yl)carbamate (105 mg, 0.228 mmol) was 
dissolved in N,N-dimethylformamide (2.5 ml); aqueous 
ammonia (0.5 ml, 28.0%) was added thereto; the reaction 
mixture was stirred at room temperature for 1 0.5 hours. The 
reaction mixture was partitioned between ethyl acetate and 40 
water, and the organic layer was washed with brine, dried 
over anhydrous sodium sulfate, and concentrated under 
reduced pressure. The obtained crystals were suspended in 
ethanol: diethyl ether=l:3 (6 ml), filtered off, washed with 
diethyl ether, and dried to yield the title compound (37 mg, 45 
0.11 mmol. 48%) as pale yellow crystals. 

J H-NMR Spectrum (DMSO-cy 5 (ppm): 2.83 (3H, d, 
J=4.0 Hz), 3.19 (3H, s), 6.51 (1H, d J-5.6 Hz), 6.67 (1H, d, 
J=3.6 Hz). 6.84 (1H, s), 7.07 (3H, d, J=9.0 Hz), 7.39 (1H, s), 
7.87 (1H, d, J=3.6 Hz), 8.14 (2H, m), 8.29 (1H, d, J=9.0 Hz). 50 

ESI-MS: 340.07 (M+H). 

The starting material was synthesized as follows. 
Production Example 184-1 

55 

4-Nitrophenyl N-methyl - (4 -( 1 -methylcarbamoyl - 
indol-5-yloxy)pyridin-2-yl)carbamate 

5- (2 -(Methylamino)pyridin-4-yloxy )indole- 1 -carboxylic 
acid methylamide (200 mg, 0.675 mmol) synthesized in 60 
Production example 183-1 was dissolved in tetrahydrofuran 
(20 ml); triethylamine (0.100 ml, 0.742 mmol) and 4-nitro- 
phenylchloro formate (150 mg, 0.742 mmol) was added 
thereto one by one; and the reaction mixture was stirred at 
room temperature for 2 hours. The reaction mixture was 65 
partitioned between ethyl acetate and water; and the organic 
layer was washed with a saturated aqueous solution of 



Example 186 

5-(2-(3-Ethyl-l-methylureido)pyridin-4-yloxy)in- 
dole-1 -carboxylic acid methylamide 

Similarly to Production example 27-2, phenyl N-methyl - 
(4-(l -methylcarbamoyl-indol-5 -yloxy)pyridin-2 -yl Carbam- 
ate (324 mg, 0.778 mmol) was obtained as a colorless 
amorphous solid from 5-(2-(methylamino)pyridin-4-yloxy) 
indole- 1 -carboxylic acid methylamide (500 mg, 1 .69 mmol), 
phenyl chloroformate (0.23 ml, 1 .9 mmol) and triethylamine 
(0.26 ml, 3.9 mmol). This intermediate (125 mg, 0.300 
mmol) was dissolved in N,N-dimemylformamide (2.5 ml)- 
triemylamine (0.5 ml); ethylamine hydrochloride (122 mg, 
1 .50 mmol) was added thereto; and the reaction mixture was 
stirred at room temperature overnight, and then stirred at 80° 
C. for 1.5 hours. Ethylamine hydrochloride (122 mg, 1.50 
mmol) was added thereto; the reaction mixture was stirred at 
80° C. for 2 hours: ethylamine hydrochloride (122 mg, 1.50 
mmol) and triethylamine (0.5 ml) were further added 
thereto; and the reaction mixture was stirred at 80° C. for 0.5 
hours, and then stirred at room temperature for 2 days. The 
reaction mixture was partitioned between ethyl acetate (100 
ml) and water (50 ml); and the organic layer was washed 
with brine, dried over anhydrous sodium sulfate, and con- 
centrated under reduced pressure. The residue was purified 
by silica gel column chromatography (Fuji Silysia BW-300, 
hexane:ethyl acetate-3:2, then ethyl acetate); the obtained 
crystals were suspended in diethyl ether (10 ml)-hexane (50 
ml), filtered off, and dried to yield the title compound (41 
mg, 0.11 mmol) as colorless crystals. 

'H-NMR Spectrum (DMSOd 6 ) 5 (ppm): 1.04 (3H, t, 
J-7.2 Hz), 2.83 (3H, d, J=4.4 Hz), 3.15 (2H. m) : 3.19 (3H, 
s), 6.51 (1H, dd. J=2.4, 6.6 Hz), 6.67 (1H, d, J=4.0 Hz), 6.77 
(1H, d, J=2.4 Hz). 7.07 (1H, dd, J=2.4, 8.8 Hz), 7.39 (1H, d, 
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J=2.4 Hz), 7.87 (1H, d, J=4.0 Hz), 8.15 (1H, d, J=6.0 Hz), 
8.16 (1R m), 8.29 (1H, d, J=8.8 Hz), 9.27 (1H, m). 
ESI-MS: 368.13 (M+H). 

Example 187 

6<2-(3-Emylureido)pyridin-4-yloxy)indole- 1 -car- 
boxylic acid methylamide 

Similarly to Example 5, the title compound (54 mg, 0.15 
mmol, 80%) was obtained as colorless crystals from phenyl 
(4-(l -methylcarbamoyl- 1 H-indol-6-yloxy)pyridin-2-yl)-N- 
(phenoxycarbonyl)carbamate (100 mg, 0.19 mmol), ethy- 
lamine hydrochloride (78 mg, 0.96 mmol) and triethylamine 
(0.5 ml). 

: H-NMR Spectrum (DMSO^d 6 ) 6 (ppm): 1.03 (3H, t, 
J=7.2 Hz), 2.79 (3H, d, J=4.4 Hz), 3.07-3.14 (2H, m), 6.52 
(1H, dd, J=2.4, 5.8 Hz). 6.71 (1H, d J=3.6 Hz), 6.88 (1H, d, 
J=2.4 Hz), 6.99 (1H, dd J=2.4 3 8.4 Hz), 7.65 (1H. d, J-8.4 
Hz), 7.84 (1H, d, J=3.6 Hz), 7.96 (2H, m), 8.04 (1H, d, J=5.8 
Hz), 8.16 (1H, m), 9.02 (1H, s). 

ESI -MS: 354.15 (M+H), 376.16 (M+Na). 

The starting materials were synthesized as follows. 

Production Example 187-1 
4-( 1 H-Indol -6-yloxy)pyridm-2-ylamine 

Sodium hydride (1.04 g, 26.0 mmol, 60% in oil) was 
suspended in dimethyl sulfoxide (2.5 ml); 6 -hydroxy indole 
(3.46 g, 26.0 mmol) and 2-amino-4-chloropyridine (2.57 g, 
20.0 mmol, WO 02/332872) were subsequently added 
thereto at room temperature under nitrogen stream; and the 
reaction mixture was stirred at 160° C. for 8.5 hours. After 
cooled down to room temperature, the reaction mixture was 
partitioned between ethyl acetate (150 ml) and a solvent 
mixture of aqueous ammonia :water=l: 1 (50 ml); the organic 
layer was washed with a solvent mixture of aqueous ammo- 
nia:water=l : 1 , and with brine, dried over anhydrous sodium 
sulfate, and concentrated. The residue was purified by silica 
gel column chromatography (Fuji Silysia BW-300, ethyl 
acetate, or ethyl acetate:methanol=93:7); and the obtained 
crystals were suspended in diethyl ether, filtered off, washed 
with diethyl ether, and dried to yield the title compound (477 
mg, 2.12 mmol, 10.6%) as pale yellow crystals. 

'H-NMR Spectrum (DMSO-dg) 6 (ppm): 5.76 (1H, s), 
5.82 (2H, brs), 6.13 (1H. d, J=6.0 Hz), 6.44 (1H, s), 6.75 
(1H, d, J=8.4 Hz), 7.10 (1H. s), 7.34 (1H, s), 7.56 (1H, d, 
J=8.4 Hz), 7.75 (1H, d, J=6.0 Hz), 11.12 (1H, brs). 

Production Example 187-2 

6-(2-Aminopyridin-4-yloxy)indole-l -carboxylic acid 
methylamide 

Similarly to Production example 5- 1 , the title compound 
(315 mg, 1.12 mmol, 87.9%) was obtained as colorless 
crystals from 4-(lH-indol-6-yloxy)pyridin-2-ylamine (285 
mg, 1.27 mmol), sodium hydride (63 mg, 1.58 mmol, 60% 
in oil) and phenyl N-methylcarbamate (239 mg, 1 .58 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.80 (3H, d, 
J-4.4 Hz), 5.77 (1H, d, J=2.0 Hz), 5.85 (2H, m), 6.14 (1H, 
dd, J=2.0, 5.6 Hz), 6.69 (1H, d J=3.6 Hz), 6.96 (1H, dd, 
J=2.0, 8.4 Hz), 7.63 (1H, d J=8.4 Hz), 7.77 (1H, d, J=5.6 
Hz). 7.81 (1H. d, J=3.6 Hz), 7.94 (1H, d, J=2.0 Hz), 8.13 
(1H, d, J=4.4 Hz). 



158 

Production Example 187-3 
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Phenyl(4-(1 -methylcarbamoyl- 1 H-indol-6-yloxy) 
pyridin-2-yl)-N-(phenoxycarbonyl)carbamate 

Similarly to Production example 5-2, the title compound 
(404 mg, 0.77 mmol, 69%) was obtained as pale pink 
crystals from 6-(2-aminopyridin-4-yloxy)indole-l -carboxy- 
lic acid methylamide (315 mg, 1.12 mmol), triethylamine 
(0.51 ml, 3.7 mmol), and phenyl chloroformate (0.42 ml, 3.4 
mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 2.78 (3H, d, 
J=4.4 Hz), 6.74 (1H, d, J=3.6 Hz), 7.02 (1H, dd, J=2.4, 5.6 
Hz). 7.05 (1H, dd, J=2.4, 8.4 Hz), 7.16 (4H, d, J-7.8 Hz), 
7.29 (2H, t, J=7.8 Hz), 7.42 (4H, t, JK7.8 Hz), 7.52 (1H, m), 
7.69 (1H, d, J-8.4 Hz), 7.86 (1H, d, J=3.6 Hz), 8.04 (1H, d, 
J=2.4 Hz), 8.15 (1H, m), 8.44 (1H, d, J=5.6 Hz). 

Example 188 

6-(2-(3,3-Diethylureido)pyridin-4-yloxy)indole- 1 - 
carboxylic acid methylamide 

Similarly to Example 5, the title compound (55 mg, 0.14 
mmol, 76%) was obtained as colorless crystals from phenyl 
(4-(l -methylcarbamoyl- 1 H-indol-6-y loxy)pyridin-2-yl)-N- 
(phenoxycarbonyl)carbamate (100 mg, 0.19 mmol) and 
diemylamine (0.10 ml, 0.96 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.01 (6H, t, 
J=7.2 Hz), 2.79 (3H, d, J=4.4 Hz), 3.26-3.32 (4H, m), 6.56 
(1H, dd, J=2.0, 5.6 Hz), 6.71 (1H, d J=3.6 Hz), 6.99 (1H, dd, 
J=2.0, 8.8 Hz), 7.42 (1H, d J=2.0 Hz), 7.65 (1H, d, J=8.8 
Hz). 7.84 (1H, d, J=3.6 Hz), 7.96 (1H, d, J=2.0 Hz), 8.08 
(1H, d, J=5.6 Hz), 8.15 (1H, m), 8.63 (1H, s). 

ESI-MS: 382.21 (M+H). 

Example 189 

6-(2-(3-(2-Diethylaminoethyl)ureido)pyridin-4- 
yloxy)indole-l -carboxylic acid methylamide 

Similarly to Example 5, the title compound (51 mg, 0.12 
mmol, 63%) was obtained as pale yellow crystals from 
phenyl (4-( 1 -methylcarbamoyl- 1 H-mdol-6-yloxy)pyridin-2- 
yl)-N-(phenoxycarbonylXarbamate (100 mg, 0.19 mmol) 
and 2-diemylaminoemylamine (0.14 ml, 0.96 mmol). 

J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.93 (6H, t, 
J=7.6 Hz), 2.41-2.49 (6H, m), 2.79 (3H, d, J-4.0 Hz), 3.14 
(2H, m), 6.51 (1H. dd, J=2.4, 6.0 Hz), 6.71 (1H, d, J=3.6 
Hz). 6.84 (1H, d J=2.4 Hz), 6.99 (1H, dd, J=2.4, 8.2 Hz), 
7.65 (1H, d, J=8.2 Hz), 7.84 (1H, d, J=3.6 Hz), 7.96 (1H, d, 
J=2.4 Hz), 8.02 (1H, d, J-6.0 Hz), 8.16 (2H, m). 9.13 (1H, 
s). 

ESI-MS: 425.29 (M+H). 

Example 190 

6-(2-(((4-(Pyrrolidin-l-yl)piperidin-l-yl)carbonyl) 
amino )pyridin-4-yloxy)indole-l -carboxylic acid 
methylamide 

Similarly to Example 5, the title compound (72 mg. 0.16 
mmol, 82%) was obtained as colorless crystals from phenyl 
(4-(l -methylcarbamoyl- 1 H-indol -6-yloxy)pyridin-2-yl)-N- 
(phenoxycarbonyl)carbamate (100 mg, 0.19 mmol) and 
4-(pyrrolidin-l-yl^>iperidine (148 mg, 0.96 mmol). 
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'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.19-1.31 (2H, (320 mg, 1.41 mmol), sodium hydride (68 mg, 1.7 mmol, 

m), 1.63 (4H. m), 1.76 (2H, m), 2.09 (1H, m), 2.44 (4H, m), 60% in oil), and phenyl N-methylcarbamate (257 mg, 1.70 

2.79 (3H, d, J=4.0 Hz), 2.82 (2H, m), 3.92 (2H, m), 6.55 mmol). 

(lH,dd, J=2.4,5.6Hz),6.71 (lH,d, J=3.8Hz), 6.98(lH,dd, 'H-NMR Spectrum (DMSO-d*) 6 (ppm): 2.80 (3H, d, 
J=2.4, 8.8 Hz), 7.32 (1H, d J=2.4 Hz), 7.65 (1H, d, JN8.8 5 J=4.4 Hz). 5.64 (1H, s), 6.69 (1H, d, J=3.6 Hz), 6.77 (2H, s), 

Hz), 7.84 (1H, d, J=3.8 Hz), 7.96 (1H, d, J=2.4 Hz), 8.08 6.96 (1H, dd, J=2.0, 8.4 Hz), 7.61 (1H, d, J=8.4 Hz), 7.81 

(1H, d, J=5.6 Hz). 8.15 (1H, m), 9.12 (1H, s). (1H, d, J=3.6 Hz), 7.94 (1H, d, J-2.0 Hz), 8.05 (1H, s), 8.12 

ESI -MS: 436.32 (M+H). (1H, m). 

Example 191 io Example 192 

6-(6-(3-Emylureido)pyrimidin-4-yloxy)indole- 1 - 6-(6-(3,3-Diethylureido)pyrimidin-4-yloxy)indole-l - 

carboxylic acid methylamide carboxylic acid methylamide 

Similarly to Production example 5-2, an intermediate, 15 Similarly to Example 5, the title compound (63 mg, 0.16 

phenyl(4-(l-memylcarbamoyl-lH-mdol-6-yloxy)pyrimi- mmol) was obtained as milky white crystals from the 

din-6-yl)-N-(phenoxycarbonyI)carbamate, was obtained as intermediate obtained in Example 191 (149 mg) and diethy- 

pale yellow crystals (597 mg) from 6-(6-aminopyrimidin- lamine (0.11 ml, 1.1 mmol). 

4-yloxy)indole-l -carboxylic acid methylamide (245 mg, X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.03 (6H, t, 

0.865 mmol), triethylamine (0.40 ml, 2.9 mmol), and phenyl 20 J=7.2 Hz), 2.80 (3H, d, J=4.4 Hz), 3.33 (4H, q, J=7.2 Hz), 

chloroformate (0.33 ml, 2.6 mmol). Similarly to Example 5, 6.71 (1H, d, J=3.8 Hz), 7.00 (1H, dd, J=2.0, 8.4 Hz), 7.31 

the title compound (43 mg, 0.12 mmol) was obtained as (1H, s), 7.62 (1H, d, J=8.4 Hz), 7.83 (1H, d, J=3.8 Hz), 7.98 

colorless crystals from this intermediate (143 mg), ethy- (1H, d, J=2.0 Hz), 8.15 (1H, m), 8.38 (1H, s), 9.31 (1H, s). 

lamine hydrochloride (88 mg, 1.1 mmol), and triemylamine ESI-MS: 383.23 (M+H), 405.26 (M+Na). 
(0.5 ml). " 25 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.03 (3H, t, Example 193 
J=6.8 Hz), 2.80 (3H. s), 3.10 (2H, m), 6.71 (1H, s), 6.99 (1H, 

d, J=8.4 Hz), 7.01 (1H. s), 7.04 (1H, m), 7.62 (1H, d J=8.4 6-(6-(3-(2-DiemylammoethyI)ureido)pyrimidin-4- 

Hz). 7.84 (1H, s). 7.98 (1H, s), 8.16 (1H, m), 8.36 (1H. s), yloxy)indole-l -carboxylic acid methylamide 
9.45 (1H. s). 30 

ESI-MS: 355.27 (M+H), 377.26 (M+Na). Similarly to Example 5, the title compound (63 mg, 0.15 

The starting material was synthesized as follows. mmol) was obtained as grayish white crystals from the 

intermediate obtained in Example 191 (164 mg) and 2-di- 

Production Example 191-1 ethylaminoethylamine (0.15 ml, 1.1 mmol). 

35 *H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.93 (6H, t, 

6-(lH-Indol-6-yloxy)pyrimidin-4-ylamine J=7.0 Hz), 2.44 (6H, m), 2.80 (3H, d, J=4.0 Hz), 3.13 (2H, 

m), 6.70 (1H, d, J=3.6 Hz), 6.90 (2H, m), 7.43 (1H, brs), 

Sodium hydride (200 mg, 5.00 mmol) was suspended in 7.62 (1H, d, J=8.4 Hz), 7.83 (1H, d, J=3.6 Hz), 7.98 (1H, d, 

dimethyl sulfoxide (8 ml); while stirring at room tempera- J=l-6 Hz), 8.15 (1H, m), 8.34 (1H, s), 9.63 (1H, s). 

ture, 6-hydroxyindole (666 mg, 5.00 mmol) and 6-amino- 40 ESI-MS: 426.31 (M+H). 
4<hloropyrimidine (518 mg, 4.00 mmol) were added 

thereto one by one; and the reaction mixture was stirred at Example 194 
60° C. for 2 hours, at 80° C. for 1 hour, and at 100° C. for 

1.5 hours. After cooled down to room temperature, the 6-(6-(((4-Pyrrolidin-l-yl)piperidin-l-ylcarbonyl) 
reaction mixture was partitioned between ethyl acetate and 45 armno)pyrimidin-4-yloxy)indoIe-l -carboxylic acid 
water, and the organic layer was washed with brine, dried methylamide 
over anhydrous sodium sulfate, and concentrated. The resi- 
due was purified by silica gel column chromatography (Fuji Similarly to Example 5, the title compound (59 mg, 0.13 
Silysia BW-300, hexane:ethyl acetate=l:l, ethyl acetate, mmol) was obtained as colorless crystals from the interme- 
then ethyl acetate :methanol=98:2); the obtained crystals 50 diate obtained in Example 191 (141 mg) and 4-(pyrrolidin- 
were suspended in ethyl acetate (50 ml) and stirred at room 1 -yl)piperidine (167 mg, 1.08 mmol). 
temperature overnight, filtered off, washed with diethyl *H-NMR Spectrum (pMSO-cy 6 (ppm): 1 .22-1 .34 (2H, 
ether, and dried to yield the title compound (322 mg, 1.42 m), 1 .64 (4H, m), 1 .78 (2H, m), 2.12 (1H, m), 2.44 (4H, m), 
mmol, 35.6%) as pale yellow crystals. 2.80 (3H, d, J=4.0 Hz), 2.88 (2H, m), 3.93 (2H, m), 6.70 
'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.56 (1H, s), 55 (1H, d, J=3.6 Hz), 6.99 (1H, dd, J=2.0, 8.4 Hz), 7.20 (1H, s), 
6.44 (1H, s), 6.72 (2H, s), 6.76 (1H, d, J=8.4 Hz), 7.12 (1H, 7.62 (1H, d, J=8.4 Hz), 7.83 (1H, d, J=3.6 Hz), 7.97 (1H, d, 
s), 7.34 (1H, s), 7.55 (1H, d, J=8.4 Hz), 8.05 (1H, s), 11.13 J=2.0 Hz), 8.15 (1H, m), 8.38 (1H, s), 9.73 (1H, s). 
(1H, brs). ESI-MS: 464.36 (M+H). 

Production Example 191-2 60 Example 195 

6-(6-.Ajrunopyrimidin-4-yloxy)indole- 1 -carboxylic 4-(6-(3-Emylureido)pyrirmdin-4-yloxy)indole- 1 - 

acid methylamide carboxylic acid methylamide 

Similarly to Production example 5-1, the title compound 65 Similarly to Production example 5-2, an intermediate (a 
(245 mg, 0.865 mmol, 61.3%) was obtained as colorless mixture of phenyl (4-(l-methylcarbamoyl-lH-indol-4- 
crystals from 6-(lH-indol-6-yloxy)pyrirmdm-4-ylamine yloxy)pyrimidin-6-yl)-N-(phenoxycarbonyl)carbamate and 
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phenyl(4-(l -methylcarbamoyl- 1 H-mdol-4-yloxy)pyrimi- Example 1 97 
din-6-yl)carbamate, 379 mg) was obtained as pale yellow 

crystals from 4-(6-Ammopyrimidin-4-yloxy)indole-l-car- 4-(6-(3-(2-Diemylajnmoethyl)ureido)pyrimidm 

boxylic acid methylamide (245 mg, 0.865 mmol), triethy- yloxy)indole-l-carboxylic acid methylamide 
lamine (0.40 ml, 2.9 mmol) and phenyl chlorofonnate (0.33 5 

ml, 2.6 mmol). Similarly to Example 5, the title compound Similarly to Example 5, the title compound (49 mg, 0.12 

(41 mg, 0.12 mmol) was obtained as a colorless crystal from mmol) was obtained as colorless crystals from the interme- 

this intermediate (94 mg), ethylamine hydrochloride (78 mg, diate obtained in Example 1 95 (94 mg) and 2-diethylami- 

0.96 mmol), and triemylamine (0.5 ml). noethylamine (0.14 ml, 0.96 mmol). 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 1.03 (3H, t, 'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.93 (6H, t, 

J=7.4 Hz), 2.82 (3H, d, J=4.0 Hz), 3.12 (2H, m), 6.40 (1H, j =7 . 0 Hz), 2.45 (6H, m), 2.82 (3H, d, J=4.0 Hz), 3.14 (2H, 

d, J=3.8 Hz), 6.98 (1H, d, -H8.0 Hz), 7.05 (1H, s), 7.28 (1H, m)j 6A0 (1H, d. J=3.4 Hz), 6.98 (1H. d, J=8.0 Hz), 7.04 (1H, 

t, J=8.0 Hz), 7.31 (1H, m), 7.76 (1H, d, J=3.8 Hz), 8.14 (1H, s ), 7 .2g (1H, t, J=8.0 Hz), 7.45 (1H, m), 7.76 (1H, d, J=3.4 

d, J=8.0Hz), 8.17 (1H, m), 8.33 (1H, m), 9.48 (1H, s). 15 Hz), 8.14 (1H, d,J=8.0 Hz), 8.17 (1H, m), 8.32 (1H, s), 8.65 

ESI-MS: 355.20 (M+H), 377.25 (M+Na). (1H, brs). 

The starting materials were synthesized as follows. ESI-MS: 426.27 (M+H). 

Production Example 195-1 2Q Example 198 

6-(lH-Indol-4-yloxy)pyrimidin^-ylamine 4-(6-(((4<Pyrrolidin-l-yl)piperidin-l-yl)carbonyl) 

arnino)pyrimidin-4-yloxy)indole- 1-carboxylic acid 

The title compound (568 mg, 2.51 mmol, 41.8%) was methylamide 
obtained as grayish white crystals by performing a reaction 25 

similar to that in Production example 191 -1 using 6-amino- Similarly to Example 5, the title compound (57 mg, 0.12 

4-chloropyTimidine (777 mg, 6.00 mmol), 4 -hydroxy indole mmol) was obtained as colorless crystals from the interme- 

(999 mg, 7.50 mmol) and sodium hydride (300 mg, 7.50 diate obtained in Example 195 (94 mg) and 4-(pyrrolidin- 

mmol) at 100° C. for 6 hours. 1 -yl)piperidine (148 mg, 0.96 mmol). 

*H-NMR Spectrum PMSO-d 6 ) 8 (ppm): 5.56 (1H, s), 30 ^-NMR Spectrum (DMSO-d^) 6 (ppm): 1.22-1.35 (2H, 

6.13 (1H. m), 6.70 (2H. brs), 6.74 (1H. d, J=8.0 Hz), 7.09 m), 1.64 (4H, m), 1.78 (2H, m), 2.13 (1H, m), 2.45 (4H, m) 3 

(1H, t, J=8.0 Hz), 7.29 (2H, m), 8.05 (1H. s). 11.28 (1H, s). 2.82 (3H, d, J=3.2 Hz), 2.89 (2H, m), 3.94 (2H, m), 6.40 

(1H, m), 6.98 (1H, d, J-8.0 Hz), 7.26 (1H, s), 7.28 (1H, t, 

Production Example 195-2 35 J=8.0 Hz), 7.76 (1H, m), 8.13 (1H, d, J-8.0 Hz), 8.16 (1H, 

m), 8.35 (1H, s), 9.35 (1H, s). 

4-(6-Aminopyrimidin-4-yloxy)indole-l-carboxylic ESI-MS: 464.35 (M+H). 



acid methyl amide 



Example 199 



Similarly to Production example 5-1, the title compound 40 

(279 mg, 0.985 mmol, 74.0%) was obtained as colorless 5<2-(3-(3-Diemylaminopropyl)ureido)pyridin-4- 

crystals from 6-(lH-indol-4-yloxy)pyrimidin-4-ylamine ylamino)indole-l-carboxylic acid methylamide 
(300 mg. 1.33 mmol), sodium hydride (83 mg, 2:1 mmol, 

60% in oil), and phenyl N-methylcarbamate (314 mg, 2.07 l-(4<3iloropyridm-2-yl)-3-(3-diethylaminopropyl)urea 

mmol). 45 (30 m g ; o.ll mmol) was dissolved in ethoxyethanol (1.1 

'H-NMR Spectrum pMSO-d 6 ) 8 (ppm): 2.82 (3H, d, ml); pyridine hydrochloride (24 mg, 0.22 mmol) and 5-ami- 

J=4.4 Hz), 5.64 (1H, s), 6.39 (1H, dL J=3.6 Hz), 6.77 (2H, noindole-l-carboxylic acid methylamide (22 mg, 0.12 

brs), 6.94 (1H, d, J=8.0 Hz), 7.27 (1H, t, J=8.0 Hz), 7.75 mmol, Production example 218-2) was added thereto; and 

(1H, d, J=3.6 Hz), 8.04 (1H, s), 8. 12 (1H, d, J=8.0 Hz), 8.15 the reaction mixture was stirred at 130° C. for 2 hours. After 

(1H, m). 50 cooled down to room temperature, the reaction mixture was 

partitioned between a saturated aqueous solution of sodium 

Example 196 hydrogencarbonate and ethyl acetate; and the organic layer 

was washed with brine, dried over anhydrous magnesium 

4-(6-(3,3-Diethylurddo)pyrimidin-4-yloxy)indole-l- sulfate, and concentrated under reduced pressure. The resi- 

carboxylic acid methylamide 55 due was purified by silica gel column chromatography (Fuji 

Silysia NH, hexane: ethyl acetate=l:3, ethyl acetate, ethyl 

Similarly to Example 5, the title compound (54 mg. 0.14 acetate :methanol=93: 7 in this order) to yield the title com- 

mmol) was obtained as colorless crystals from the interme- P°™<* (* mg, 0.018 mmol, 17%) as pale yellow powder, 

diate obtained in Example 195 (94 mg) and diethylamine ^-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.94 (6H, t, 

(0.10 ml 0.96 mmol). ^ J=6.8 Hz), 1.54 (2H, m), 2.37-2.46 (6H, m), 2.83 (3H, d, 

l H-NMR Spectrum (DMSOd 6 ) 8 (ppm): 1.04 (6H, t, J=*.6 Hz), 3.16 (2H, m), 6.42 (1H, d, J-5.8 Hz), 6.63 (1H, 

J=6.8 Hz), 2.82 (3H, d, J=4.0 Hz), 3.34 (4H, q, J-6.8 Hz), d, J=3.2 Hz), 6.73 (1H, s), 7.07 (1H, d, J=8.8 Hz), 7.37 (1H, 

6.41 (1H, d, J=3.8 Hz),' 6.98 (1H, d, J=8.0 Hz), 7.28 (1H. t, s), 7.76 (1H, d, J=5.8 Hz), 7.80 (1H, m), 8.08 (1H, m), 8.19 

J=8.0 Hz), 7.36 (1H, s), 7.76 (1H, cL J-3.8 Hz), 8.14 (1H, d 5 65 OH, d, J=8.8 Hz), 8.66 (1H, s), 8.81 (1H, m), 8.86 (1H, s). 

J=8.0 Hz), 8.17 (1H, m), 8.35 (1H, s), 9.34 (1H, S). ESI-MS: 438.36 (M+H). 

ESI-MS: 383.31 (M+H), 405.22 (M+Na). The starting materials were synthesized as follows. 
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Production Example 199-1 ESI-MS: 452.38 (M+H). 

The starting material was synthesized as follows. 

Phenyl(4-chloropyridin-2-yl)-N-(phenoxycarbonyl) 

carbamate Production Example 200-1 

5 

2-Ammo-4^hloropyridine (5.00 g, 38.9 mmol, WO 5-(N-Methylamino)indole-l-carboxylic acid 

02/32872) was dissolved in tetrahydrofuran (200 ml); and methylamide 
triethylamine (1 7.9 ml, 1 28 mmol) was added thereto. While 

stirring with a waterbath, phenyl chloroformate (14.6 ml, 5-Aiiimomoble-l-carboxylic acid methylamide (22 mg, 
1 17 mmol) was added thereto dropwise; the reaction mixture 10 o n ^ paction example 218-2) was dissolved in 
was stirred at room temperature for 1.5 hours. The reaction methanol (5.5 ml): and benzotriazol-l-ylmethanol (434 mg, 
mixture was partitioned between water and ethyl acetate; the 2 91 mmo]) was added ^^0. Because crystals were pre- 
organic layer was washed with brine, dried over anhydrous dpitated immediately, methanol (5.5 ml) was added to 
sodium sulfate, and concentrated under reduced pressure. disso ] V e the precipitation, and the reaction mixture was 
The obtained residue was filtered by silica gel; the crystals 15 stirred at room temperature for 1.25 hours. Then, the reac- 
obtained after the concentration were suspended in diethyl tion mixture wag heated md stirTed at 6QO c for m hour 
ether, filtered off, washed with diethyl ether, and dried to cooled t0 room temperature, precipitated crystals were 
yield the title compound (3.77 g, 10.2 mmoL 26.3%) as pale filtered off, washed by methanol, and dried to yield colorless 
yellow crystals. Hie mother liquor was concentrated under crysta]s (421 mg) ^ ciystals were a sso \ ye & m a solvent 
reduced pressure, which was then treated by the similar 20 0 f N,N-dime%lformamide (4.2 ml) and methanol 
methods to yield the title compound (3.98 g, 10.5 mmol, (21 ^ sodium borohydride (99 mg, 2.63 mmol) was added 
27.1%) as pale yellow crystals (secondary crystals). while stirring at room temperature; and the reaction mixture 
^H-NMR Spectrum (DMSO-dJ 5 (ppm): 7.20 (4H, d, was stirred for l5 hours Sodium borohydride (99 mg, 2.63 
J-7.6 Hz), 7.30 (2H. t, J-7.6 Hz), 7.44 (4H, t, J-7.6 Hz), mmol) was further added thereto; and the reaction mixture 
7.68 (IH^dd, J=1.6, 5.2 Hz), 8.21 (1H, <L J-1.6 Hz), 8.60 25 was stirred at room temperature for 12 hours. A similar 
(1H, d, J-5.2 Hz). reaction was performed using the residue obtained by the 
Production Example 199-2 concentration of the mother liquor the crystals were previ- 
ously given from under reduced pressure, and sodium boro- 
l-(4-Cmoropyridin-2-yl)-3-(3-diemylarninopropyl) hydride (342 mg, 9.02 mmol). Both reaction mixtures men- 
urea 30 tioned above were partitioned between a saturated aqueous 

solution of sodium hydrogencarbonate and ethyl acetate; 

Phenyl(4-chloropyridin-2-yl)-N-(phenoxycarbonyl)car- both organic layers are combined, washed with a saturated 

bamate (738 mg, 2.00 mmol) was dissolved in N.N-dimeth- aqueous solution of sodium hydrogencarbonate, dried over 

ylformamide (8.0 ml); N,N-diemyl-l,3^aminopropane anhydrous sodium sulfate, and concentrated under reduced 

(1.57 ml, 10.0 mmol) was added thereto; and the reaction 35 pressure. The residue was purified by silica gel column 

mixture was stirred at room temperature for 1 hour. The chromatography (Fuji Silysia BW-300, hexane-ethyl 

reaction mixture was partitioned between water and ethyl acetate-methanol system). The obtained crystals were sus- 

acetate; and the organic layer was washed with brine, dried pended in ethyl acetate, filtered off, washed with ethyl 

over anhydrous sodium sulfate, and concentrated under acetate, and dried to yield the title compound (255 mg, 1.25 

reduced pressure. The residue was purified by silica gel 40 mmol, 43.1%) was obtained as pale pink crystals, 

column chromatography (Fuji Silysia NH, hexane-ethyl J H-NMR Spectrum (DMSOk1 6 ) 5 (ppm): 2.66 (3H, s), 

acetate-methanol system) to yield the title compound (309 2.78 (3H, d, J=4.4 Hz), 5.32 (1H, brs), 6.42 (1H, d, J=3.6 

mg, 1.09 mmol, 54.3%) as a pale brown oil. Hz). 6.56 (1H, d, 2.4 Hz). 6.57 (3H, dd, J=2.4, 9.0 Hz), 7.61 

: H-NMR Spectrum (DMSOk1 6 ) 6 (ppm): 0.92 (6H, t, (1H, d, J=3.6 Hz), 7.84 (1H, d, J=4.4 Hz), 7.93 (1H, d, J=9.0 

J=7.0 Hz), 1.54 (2H, m), 2.35-2.44 (6H. m). 3.16 (2H, m), 45 Hz). 
7.02 (1H, d, J=5.6 Hz), 7.54 (1H, s), 7.73 (1H, brs), 8.13 

(1H, d, J=5.6 Hz), 9.31 (1H, m). Example 201 

Example 200 ^ 5-(2-(3,3-IMethyliu"eiob)pyridUn-4-ylammo)indole-l- 
5 -(N-(2<3-(3-Wethylaminop ra pyl)ureido)pyrimn-4 carboxylic acid phenylamide 
yl)-N-methylamino)indole-l-carboxylic acid methy- 
lamide 5-(2-Aminopyridm-4-ylamino)indole-l -carboxylic acid 

phenylamide (69 mg, 0.20 mmol) was dissolved in tetrahy- 

Similarly to Example 199, the title compound (6 mg, 55 drofuran (14 ml); triethylamine (0.055 ml, 0.40 mmol) was 

0.013mmol, 1 2%) was obtained as pale yellow powder from added thereto; and phenyl chloroformate (0.038 ml, 0.30 

5-(N-methylamino)indol-l -carboxylic acid methylamide mmol) was added thereto while cooling with ice and stirring. 

(22 mg. 0.11 mmol), l-(4-chloropyridin-2-yl)-3-(3-diethy- A portion of 7.0 ml of the reaction mixture was transferred 

laminopropyl)urea (30 mg, 0.11 mmol, Production Example to another vessel and concentrated under reduced pressure. 

199-2) and pyridine hydrochloride (25 mg, 0.22 mmol). 60 Ate the residue was dissolved in N,N-dimethylformamide 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.91 (6H, t, ( L0 the similar reaction to Example 27 was performed 

J=7.0 Hz), 1 .5 1 (2H, m), 2.34-2.43 (6H, m), 2.83 (3H. d, b Y use of diethylamine (0.031 ml, 0.30 mmol). The obtained 

J=4.0 Hz). 3.13 (2H, m), 3.23 (3H. s), 6.11 (1H, d J=6.0 crude product was purified by TLC plate (Fuji Silysia NH, 

Hz). 6.40 (1H, s), 6.70 (1H, d, J=3.6 Hz). 7.10 (1H, d, J=8.6 developing solvent: ethyl acetate) to yield the title com- 

Hz)i 7.44 (1H, s), 7.69 (1H. d, J=6.0 Hz)! 7.84 (1H, d, J=3.6 65 P ound ( 2 -° m& 0- 005 m™ 1 ) as P ale y ellow crystals. 

Hz). 8.14 (lH,m), 8.27 (lH,dJ=8.6 Hz). 8.76 (lH,s), 8.78 A H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.07 (6H, t, 

(1H, brs). J=7.0 Hz), 3.33 (4H, m), 6.52 (1H, m), 6.72 (1H, m), 7.14 
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(2H, m) s 7.40 (3H } m), 7.52 (1H, s), 7.66 (2H, d, J=7.6 Hz), reaction mixture was stirred at 100° C. for 6.5 hours. After 
7.83 (lH,d, J=6.4 Hz), 8.04 (1H, d, J=2.8 Hz), 8.18 (2H, m), cooling to room temperature, the reaction mixture was 
8.65 (1H, s), 10.03 (1H, s). partitioned between saturated aqueous solution of sodium 

ESI -MS: 443.28 (M+H). hydrogencarbonate and ethyl acetate; the organic layer was 

The starting materials were synthesized as follows. 5 washed with brine, dried over anhydrous magnesium sulfate, 

and concentrated under reduced pressure. The residue was 
Production Example 201-1 purified by silica gel column chromatography (Fuji Silysia 

NH, hexane-ethyl acetate-methanol system). The obtained 
5-Nitroindole-l-carboxilic acid phenylamide pale yellow oil was solidified with diethyl ether; and the 

10 crystals were suspended in diethyl ether, filtered off, washed 
Sodium hydride (802 mg, 20.0 mmol, 60% in oil) was with diethyl ether, and dried to yield the title compound (188 
suspended in N,N-dimethylformamide (40 ml); 5-nitroin- m g, 0.464 mmol, 35.7%) as pale yellow crystals, 
dole (2.50 g, 15.4 mmol) was added thereto; and the reaction 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 5.45 (2H, m), 

mixture was stirred at room temperature for 30 minutes. 5.99 (1H, d, J=2.0 Hz), 6.10 (1H, dd. J=2.0, 6.0 Hz), 6.69 
Phenyl isocyanate (2.01 ml, 1.23 mmol) was added thereto, 15 (1H, dL J=3.6 Hz), 7.07 (1H, dd, J=2.0, 8.6 Hz), 7.12 (1H, t, 
and the reaction mixture was stirred at room temperature for J=7.6 Hz), 7.37 (3H, m), 7.56 (1H, d, J=6.0 Hz). 7.63 (2H, 
1 .5 hours. Water (80 ml) was added to the reaction mixture; d, J=7.6 Hz), 8.00 (1H, d, J=3.6 Hz), 8.14 (1H, d, J=8.6 Hz), 
the reaction mixture was stirred at room temperature for 30 8.26 (1H, s), 9.98 (1H, s). 
minutes; and the precipitated crystals were filtered off, 

washed by water and diethyl ether one by one, and dried by 20 Example 202 

means of suction to yield the title compound (3.53 g, 12.3 

mmol, 79.8%) as pale yellow crystals. 5-(2-(3-(3-Diethylarninopropyl)ureido)pyridin-4- 
^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 7,00 (1H, d, ylammo)indole-l -carboxylic acid phenylamide 

J-3.6 Hz), 7.16 (1H, t, J-8.0 Hz), 7.40 (2H, t, J-8.0 Hz), 

7.65 (2H. d, J=8.0 Hz), 8.17 (1H, dd. J=2.4, 9.2 Hz), 8.25 25 5-(2-Aminopyridm-4-ylanimo)mdole-l -carboxylic acid 
(1H, d, J=3.6 Hz), 8.36 (1 H, d, J-9.2 Hz), 8.62 (1H, d, J-2.4 phenylamide (69 mg, 0.20 mmol, Production example 201- 
Hz), 10.30 (1H, s). 3) was dissolved in tetrahydrofuran (14 ml): triemylamine 

(0.055 ml, 0.40 mmol) was added thereto; and phenyl 
Production Example 201-2 chloroformate (0.038 ml, 0.30 mmol) was added while 

30 stirring and cooled by ice. A portion of 7.0 ml of this reaction 
5-Aminoindole-l -carboxylic acid phenylamide mixture was transferred to another vessel; and the remaining 

portion of the reaction mixture was concentrated under 
5-Nitroindole-l -carboxylic acid phenylamide (3.53 g, reduced pressure. The residue was dissolved in N.N-dim- 
12.3 mmol) was dissolved in ethanol (250 ml); water (50 ethylformamide (1.0 ml); the similar reaction to Example 
ml), electrolytic iron powder (2.75 g, 49.2 mmol), ammo- 35 201 was performed using N,N-diemyl-l,3-diaminopropane 
ninm chloride (5.26 g, 98.4 mmol) were added thereto; and (0.047 ml, 0.30 mmol); the crude product obtained was 
the reaction mixture was heated and stirred at 80° C. for 2 purified by a TLC plate (Fuji Silysia NH, developing sol- 
hours. .After cooling to room temperature, the reaction vent:ethyl acetate/ethanoHlO/l); and the obtained crystals 
mixture was filtered off; insoluble portions were washed were suspended in ethyl acetate, filtered off, and dried to 
with ethyl acetate; and the filtrate was concentrated under 40 yield the title compound (3 mg, 0.006 mmol) as colorless 
reduced pressure. The residue was partitioned between crystals. 

water and a solvent mixture of ethyl acetate and tetrahydro- *H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 0.93 (6H, t, 

furan; and the organic layer was washed with brine, dried J=7.0 Hz), 1.53 (2H, m), 2.42 (6H, m), 3.18 (2H, m), 6.43 
over anhydrous sodium sulfate, and concentrated under (1H, d, J=5.6 Hz). 6.70 (1H, s), '6.75 (1H, s), 7.12 (2H, m), 
reduced pressure. The residue was solidified by diethyl 45 7.38 (3H, m), 7.64 (2H, d, J-8.0 Hz), 7.76 (1H, d, J-5.6 Hz), 
ether; the crystals were suspended in diethyl ether, filtered 8.03 (1H, s), 8.16 (1H, d, J=9.2 Hz), 8.70 (1H, s), 8.78 (1H, 
off, washed with diethyl ether, and dried to yield the title m), 8.86 (1H, s), 10.01 (1H, s). 
compound as pale red powder (681 mg, 2.71 mmol, 22.0%). ESI-MS: 500.54 (M+H). 

The mother liquor was concentrated under reduced pressure, 

which was then treated by the similar methods to yield the 50 Example 203 

title compound (590 mg, 2.35 mmol, 19.1%) as pale red 

powder (secondary crystals). 5-(5-Cyano-2-(3-(2-diemylaminoethyl)ureido)pyri- 
*H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 4.80 (2H, s), . din-4-ylamino)indole-l -carboxylic acid phenyla- 

6.48 (1H. d, J=3.4 Hz), 6.59 (1H, dd, J=2.4, 8.8 Hz), 6.71 mide 
(1H, d, J=2.4 Hz), 7.09 (1H, t, J=7.6 Hz), 7.34 (2H, t, J=7.6 55 

Hz), 7.61 (2H, d, J=7.6 Hz), 7.84 (1H, d, J=3.4 Hz), 7.88 A reaction similar to Production example 5-2 was per- 
(1H, d, J=8.8 Hz), 9.79 (1H, s). formed using 5-(2-arnmo-5-cyanopyridin-4-ylaniino)indole- 

1 -carboxylic acid phenylamide (60 mg, 0.16 mmol), triethy- 
Production Example 201-3 larnine (0.056 ml, 0.41 mmol), and phenyl chloroformate 

60 (0.082 ml. 0.66 mmol); the solvent was concentrated under 
5-(2-Ammopyridm-4-ylamino)indole-l -carboxylic reduced pressure. Similarly to Example 5, the title com- 

acid phenylamide pound (63 mg, 0.12 mmol, 76%) was obtained as pale 

yellow crystals from the residue obtained above, and 2-di- 
2-Arnmo-4-chloropyridine (500 mg, 0.446 mmol) was ethylaminoethylamine (0.115 ml. 0.81 mmol). 
dissolved in N-methylpyrrolidone (5.0 ml): pyridine hydro- 65 2 H-NMR Spectrum (DMSO-d 6 ) o (ppm): 0.92 (6H, t, 
chloride (750 mg) and 5-aminoindole-l -carboxylic acid J=7.0 Hz), 2.38-2.46 (6H. m), 3.09 (2H, m), 6.75 (1H. d, 
phenylamide (408 mg, 1.62 mmol) was added thereto: the J-3.8 Hz), 7.03 (1H, brs), 7.13 (1H, dd, J=6.8, 7.6 Hz), 7.18 
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(1H, dd, J=2.0, 8.8 Hz), 7.38 (2H, t, J=7.6 Hz), 7.48 (1H, d, dole- 1-carboxy lie acid Diethylamide (13 mg, 0.041 mmol), 

J=2.0 Hz), 7.65 (3H, m), 8.07 (1H. d. J=3.8 Hz), 8.21 (1H, phenyl chlorofonnate (0.011 ml, 0.089 mmol), triethylamine 

d, J=8.8 Hz), 8.25 (1H, s), 8.87 (1H, s), 9.21 (1H, brs), 10.06 (0.014 ml, 0.10 mmol), and N,N-diethyl-l,3-diaminopro- 

(1H 5 s ). pane (0.032 ml. 0.21 mmol). 

ESI-MS: 511.53 (M+H). 5 'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.92 (6H, t, 

The starting material was synthesized as follows. J=7.0 Hz), 1.53 (2H, m), 2.41 (6H, m), 2.82 (3H, d, J=4.0 

Hz). 3.14 (2H, m), 3.29 (3H, s), 6.65 (1H, d, J=3.6 Hz), 7.09 

Production Example 203-1 (1H, s), 7.13 (1H, dd, J=2.0, 8.8 Hz), 7.45 (1H, d, J=2.0 Hz), 

7.74 (1H, brs), 7.84 (1H, d, J=3.6 Hz), 8.10 (1H, s), 8.15 

5-(2-Ammo-5-cyanopyridm-4-ylamino)indole-l- io ( 1H > m )> ( 1H > d ' J=8 - 8 Hz )' 9,27 s )- 

carboxylic acid phenylamide ESI-MS: 477.40 (M+H). 

The starting material was synthesized as follows. 

2-Ammo-4-chloro-5-cyanopyridine (200 mg, 1 .30 mmol, 

Production example 215-3) was dissolved in ethoxyethanol Production Example 205-1 

(13.0 ml); 5-aminoindole-l -carboxylic acid phenylamide 15 

(408 mg, 1.62 mmol, Production example 201-2) and pyri- 5-(N-(2-Amino-5-cyanopyridin-4-yl)-N-methy- 

dine hydrochloride (315 mg, 2.73 mmol) were added lamino)indole-l -carboxylic acid Diethylamide 
thereto; and the reaction mixture was heated and stirred at 

B0 ° C - for l hours - Aft ^°° 1 J?il ro ° m te T e ^f e ' ** Similarly to Production example 203, the title compound 

reaction mixture was partitioned between a saturated aque- , 0 > 35.7%) was obtained as colorless 

ous solution of sodium hydrogencarbonate and ethyl acetate; v t 6 ' . - . . ' _ ... „_ 

the organic layer was washed with brine, dried over anhy- crystals ^ 2-armno-4-chloro-5^anopyndine (27 mg 

drous sodium sulfate, and concentrated under reduced pres- 0.18 mmol, Production example r 21 5-3) 5 .-(N-methylammo) 

sure. The residue was purified by silica gel column chro- indole- 1 -carboxylic acid methylamide (30 mg, 0.15 mmol), 

matography (Fuji Silysia NH, hexane:ethyl acetate=2:3, and pyridine hydrochloride (38 mg, 0.38 mmol). 

ethyl acetate, ethyl acetateimethanol^S: 5 in this order). The 25 J H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 5.77 (1H, s), 

pale yellow oil obtained was solidified with diethyl ether; 6.40 (2H, brs), 6.74 (1H. d, J=3.6 Hz), 7.13 (1H, t, J=7.6 

the crystals were suspended with diethyl ether, filtered off, Hz), 7.17 (1H, dd, J=2.4, 8.8 Hz), 7.38 (2H, t, J=7.6 Hz), 

washed with diethyl ether, and dried to yield the title 7.46 (1H, d J=2.4 Hz), 7.64 (2H. a\ J=7.6 Hz), 8.04 (1H, s), 

compound (171 mg, 0.464 mmol, 35.7%) as colorless crys- g.05 (1H, d J=3.6 Hz), 8.20 (1R d, J=8.8 Hz), 8.35 (1H, s), 

tals. 30 io.04 (lH,s). 

X H-NMR Spectrum (DMSO-d 6 ) b (ppm): 5.77 (1H, s), 

6.40 (2H, brs), 6.74 (1H. d, J=3.6 Hz), 7.13 (1H, t, J=7.6 Examnle 206 

Hz). 7.17 (1H. dd, J=2.4, 8.8 Hz), 7.38 (2H, t, J=7.6 Hz), F 

If h 'rli u Z } ^' J t1 'I u Z } IV, Nl-Methyl-5-(2-(azetidm-l-ylcarbonyl)amino-4- 

10 04 (m sf 35 pyndyOoxy-lH-l-mdolecarbo^ 

Example 204 Azetidine hydrochloride (104 mg, 1.11 mmol) and tri- 
ethylamine (0.155 ml, 1.11 mmol) were added to a dimeth- 

5-(5-Cyano-2-(((4-(pyrrolidin-l-yl)piperidin-l-yl) 40 ylformamide (1 ml) solution of phenyl N-(4-(l-(methy- 

carbonyl)ammo)pyridin-4-ylamino)indole-l-car- laminoXarbonyl-lH-5-indolyloxy)-2-pyridyl)-N- 

boxylic acid phenylamide (phenoxycarbonyl)carbamate (116 mg, 0.222 mmol) 

synthesized in Production example 5-2; and the reaction 

Similarly to Example 203, the title compound (73 mg, mixture was stirred overnight at room temperature. The 

0.13 mmol, 82%) was obtained as colorless crvstals from 45 reaction mixture was partitioned between ethyl acetate and 

5-(2-amino-5-cyanopyridin-4-ylamino)indole-l -carboxylic water, the organic layer was dried over anhydrous sodium 

acid phenylamide (60 mg, 0.16 mmol, Production example sulfate, and concentrated under reduced pressure. The resi- 

203-1), triethylamine (0.056 ml, 0.4 1 mmol), phenyl chlo- due was washed with a solvent mixture of ether-hexane=l : 1 ; 

roformate (0.082 ml, 0.66 mmol), and 4-(pyrrolidin-l-yl) and the resultant solid was filtered off to yield the title 

piperidine (126 mg, 0.81 mmol). compound (50 mg) as crystals. 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.17-1.28 (2H, 50 J H-NMR Spectrum (DMSO-dg) 6 (ppm): 2.03-2.13 (2H, 

m), 1.62 (4H ; m), 1.73 (2H, m), 2.07 (1H, m), 2.42 (4H, m), m) 2 g3 (3H d J=6 2 fe) 3 99 (4H ^ J=7 9 Hz) 6 54 (1H 

H t? t^ H 7^ H7W I* n'fTd 1-8 8 & 1 38 HH^' 7 48 ^ J=2 * ^ 6 " 68 « H ' * ^ ^ ? ° 3 ^ dd ' 

h §h d f-ienJtoi nn d j4 6 iS ' 8 20 J=2 - 2 ' 83 Hz) ' 735 (1H ' * 3=22 Hz) ' 1M (1H ' 4 J=2 ' 2 

(1H, s), 7.64 (2H, d, J-7.6 Hz), 8.07 (1H, d, J-3.6 Hz), 8.20 ^ ? 87 nH d J=3 n Hz \ g 04 /io j J=6 ? H x 

WoSi^ 830 ° H ' s) ' 887 ° H ' s) ' 9 ' 2 ° ° H ' brs) ' 8 28 ^ J=8 3 8 * 8 (1H > s) 

ESI-MS: 549.48 (M+H). 



Example 207 



Example 205 



60 Nl -Ethyl-5-(2-(azetidin- 1 -ylcarbonyl)amino-4-py- 

5_(^_(2-(3-(3-Diemylaminopropyl)ureido)-5-cyan- ridyl)oxy-lH-l-indolecarboxamide 
opyridin-4-yl)-N-methylamino)indole- 1 -carboxylic 

acid methylamide Similarly to Example 206, the title compound (50 mg) 

was obtained as white crystals from phenyl N-(4-(l-(ethy- 

Similarly to Example 203, the title compound (13 mg, 65 lamino)carbonyl-lH-5-indolyloxy)-2-pyridyl)-N-(phenoxy- 

0.027 mmol, 67%) was obtained as colorless crystals from carbonyl)carbamate (120 mg, 0.224 mmol) synthesized in 

5-(N-(2-ammo-5-cyanopyrimn-4-yl)-N-memylamino)in- Production example 55-1, dimethylformamide (1 ml), aze- 
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tidine hydrochloride (105 mg, 1.12 mmol), and triethy- sodium sulfate. The solution was concentrated under 

lamine (0.156 ml, 1.12 mmol). reduced pressure; and the residue was purified by use of 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.19 (3H, t, silica gel column chromatography (Fuji Silysia NH, ethyl 

3=1.9 Hz), 2.04-2.13 (2H, m) ; 3.27-3.36 (2H, m) 5 3.90 (4H, acetate-methanol system). The resultant was washed with a 

t,J=7.0Hz) ; 6.52(lH,dd, J=1.9, 6.5 Hz), 6.67 (1H, d, J=3.9 5 solvent mixture of ether-hexane=l : 1 ; and the solid was 

Hz). 7.02 (1H, dd, J=1.9, 8.4 Hz), 7.34 (1H, d, J-1.9 Hz), filtered off to yield crystals ofthe title compound (5 mg), and 

7.42 (1H, d, J=1.9 Hz), 7.90 (1H, d, J-3.9 Hz), 8.05 (1H, d, a mixture (410 mg) including the title compound. 

J=6.5 Hz). 8.21 (1H, t, J=6.5 Hz), 8.28 1H. d, J-8.4 Hz), MS Spectrum (ESI): 449 (M+l), 897 (2M+1). 



io Example 211 



8.88 (1H, s). 

Example 208 

Nl-Memyl-5<2-(((4-(d^emylamino)piperidin-l-yl) 
Nl -Cyclopropyl-5-(2-(azetidin-l -ylcarbonyl)amino- carbonyl)amino)pyridin-4-yloxy)-lH- 1-indolecar- 

4-pyridyl)oxy-lH-l-mdolecarboxamide boxamide 

15 

Similarly to Example 206, the title compound (80 mg) Similarly to Example 209, the title compound (20 mg) 

was obtained as white crystals from a mixture (228 mg) of was obtained as crystals from a dichloromethane (4 ml) 

phenyl N-(4-( 1 -cyclopropylaminocarbonyl- 1 H- 5-indolyl ) solution of N 1 -methyl-5 -(2 -(4-oxopiperidin- 1 -yl carbonyl) 

oxy-2-pyridyl)carbamate and phenyl N-(4-(l-cyclopropy- amino-4-pyridyl)oxy-lH-l-indolecarbox-amide (558 mg) 

laminocarbonyl-lH-5-indolyl)oxy-2-pyridyl)-N-(phenoxy- 20 synthesized in Example 40, diethylamine (0.199 ml, 1.92 

carbonyl)carbamate obtained by a similar method to mmol), sodium triacetoxyborohydride (436 mg, 2.06 mmol) 

Example 68, N,N-dimethylformamide (2 ml), azetidine and acetic acid (0.157 ml, 2.74 mmol). A mixture (180 mg) 

hydrochloride (194 mg, 2.07 mmol), and triethylamine (0.29 including the title compound was also obtained, 

ml, 2.08 mmol). MS Spectrum (ESI): 465 (M+l). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.59-0.65 (2H, 25 

m), 0.70-0.78 (2H, m), 2.03-2.13 (2H, m), 2.73-2.82 (1H, Example 212 
m), 3.89 (4H, t, J=7.1 Hz), 6.52 (1H, dd, J=2.0, 6.6 Hz), 6.64 

(1H, d, J-3.9 Hz), 7.02 (1H, dd, J=2.0, 8.5 Hz), 7.34 (1H, d, Nl-Methyl-5-(2-(((4-(4-hydroxypiperidin-l-yl)pip- 

J=2.0 Hz), 7.41 (1H, d, J=2.0 Hz), 7.87 (1H, d, J=3.9 Hz), eridm-l-yl)carbonyI)amino)pyridin-4-yloxy)-lH-l- 

8.05 (1H, d, J=6.6 Hz), 8.23-8.30 (2H, m), 8.87 (1H, s). 30 indolecarboxamide 

Example 209 Similarly to Example 209, the title compound (100 mg) 

was obtained as crystals from a dichloromethane (3.5 ml) 
Nl -Methyl-5 -(2-(((4-(morpholin-4-yl)piperidin-l -yl) solution of Nl -methyl-5 -(2- (4-oxopiperidin- 1 -ylcarbonyl)- 

carbonyl)ammo)pyridin-4-yloxy)-lH-l-indolecar- 35 ammo-4-pyridyI)oxy4H-l-mdolecarboxamide (500 mg) 
boxamide synthesized in Example 40, 4-hydroxypiperidine (174 mg, 

1.72 mmol), sodium triacetoxyborohydride (389 mg, 1.84 
Morpholine (228 mg, 1.64 mmol), sodium triacetoxy- mmol) and acetic acid (0.141 mg, 2.46 mmol). 
borohydride (372 mg, 1.76 mmol), and acetic acid (0.134 MS Spectrum (ESI): 493 (M+l), 985 (2M+1). 
ml, 2.34 mmol) were added to a dichloromethane (3.5 ml) 40 

solution of Nl-methyl-5-(2-(4-oxopiperidin-l-ylcarbonyl) Example 213 

amino-4-pyridyI)oxy-lH-l -indolecarboxamide (476 mg) 

synthesized in Example 40, and stirred overnight at room Nl -Propyl -5-(2-(pyrrolidin-l-yl carbonyl )amino-4- 

temperature. The reaction mixture was partitioned between pyridyl)oxy-lH-l -indolecarboxamide 

ethyl acetate and water, and the organic layer was dried over 45 

anhydrous sodium sulfate. The solution was concentrated Nl-Propyl-5-(2-amino-4-pyridyl)oxy-lH-l-indolecar- 
under reduced pressure; and the residue was purified by boxamide (477 mg, 1.54 mm ol) was suspended in tetrahy- 
silica gel column chromatography (Fuji Silysia NH, ethyl drofuran (5 ml) at room temperature; triethylamine (0.536 
acetate-methanol system). The resultant was washed with a mg, 3.08 mmol) and phenyl chloroformate (0.389 ml, 3.85 
solvent mixture of ether-hexane=l:l; and the solid was 50 mmol) was added thereto while stirring; and the reaction 
filtered off to yield the title compound (110 mg) as crystals. mixture was stirred at room temperature for 2 hours. Water 
MS Spectrum (ESI): 479 (M+l), 958 (2M+1). was added to the reaction mixture; this was subjected to 

extraction with ethyl acetate, washed with brine, dried over 
Example 210 anhydrous sodium sulfate and concentrated under reduced 

55 pressure. N,N-dimethylformamide (3 ml) and pyrrolidine 
Nl-Methyl-5-(2-(((4-(azetidin-l-yl)piperidin-l-yl) (0.27 ml, 3.23 mmol) was added to the residue; and the 

carbonyl)amino)pyridin-4-yloxy)-lH-l-indolecar- reaction mixture was stirred at room temperature overnight. 

boxamide The reaction mixture was partitioned between ethyl acetate 

and water, and the organic layer was dried over anhydrous 
Azetidine hydrochloride (179 mg, 2.00 mmol) and 60 sodium sulfate. The solution was concentrated under 
sodium triacetoxyborohydride (434 mg, 2.05 mmol) were reduced pressure; the residue was purified by silica gel 
added to a dichloromethane (3.7 ml) solution of Nl -methyl- column chromatography (Fuji Silysia NH, ethyl acetate- 
5-(2-(4-oxopiperidin-l -ylcarbonyl)amino-4-pyridyl)oxy- methanol). The resultant was washed with a solvent mixture 

1H-1 -indolecarboxamide (555 mg, 1.36 mmol) synthesized of ether:hexane=l:l; and the solid was filtered off to yield 
in Example 40, and stirred overnight at room temperature. 65 crystals (40 mg) of the title compound. 
The reaction rnixture was partitioned between ethyl acetate ^-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.93 (3H, t, 

and water, and the organic layer was dried over anhydrous J=7. 1 Hz), 1 .52-1 .65 (2H, m), 1 .74-1 .82 (4H, m), 3 .20-3.40 



US 7,109,219 B2 



171 



172 



(6H, m), 6.56 (1H. dd, J=2.7 S 6.3 Hz), 6.68 (1H, d, J=3.6 
Hz). 7.04 (1H, dd, J=2.7, 7.6 Hz), 7.37 (1H, d. J-2.7 Hz), 
7.44 (1H, d, >2.7 Hz), 7.94 (1H, d, J=3.6 Hz), 8.08 (1H, d, 
J-63 Hz), 8.23 (1H, t, J=7.1 Hz), 8.28 (1H, d, J=7.6 Hz), 
8.61 (1H, s). 

The starting materials were synthesized as follows. 

Production Example 213-1 

Nl -Propyl-5-(2-aniino-4-pyridyl)oxy- 1 H-l -indole- 
carboxamide 



10 



Sodium hydride (60% in oil, 104 mg, 2.6 mmol) was 
gradually added at room temperature under nitrogen atmo- 
sphere to a N.N-dimemylformamide (7 ml) solution of 15 
4-(lH-5-indolyloxy)-2-pyridinamine (487 mg, 2.16 mmol, 
CAS No. 417722-11-3) which was described in WO 
02/32872. After the reaction mixture was stirred for 2 hours, 
phenyl N-propylcarbamate (465 mg, 2.6 mmol) was added 
thereto, and the reaction mixture was stirred for 4 hours. The 7Q 
reaction mixture was partitioned between ethyl acetate and 
water, and the organic layer was washed with water and 
brine, dried over anhydrous sodium sulfate. The solution 
was concentrated under reduced pressure; and the residue 
was filtrated by silica gel column chromatography (Fuji 
Silysia NH, ethyl acetate-methanol) to yield a mixture (500 25 
mg) including the title compound. 

MS Spectrum (ESI): 311 (M+l). 



Example 214 

Nl -Isopropyl-5-(2-(pyrrolidin-l -ylcarbonyl)amino- 
4-pyridyl)oxy- 1 H- 1 -indolecarboxamide 



30 



Nl -Isopropyl-5-(2-amino-4-pyridyl)oxy- 1H- 1 -indolecar- 
boxamide (90 mg, 0.29 mmol) was suspended in tetrahy- 35 
droniran (2 ml) at room temperature; tri ethyl amine (0.121 
mg, 0.868 mm ol) and phenyl chloroformate (0.08 ml, 0.633 
mmol) was added thereto while stirring; and the reaction 
mixture was stirred at room temperature for 2 hours. Water 
was added to the reaction mixture; this was subjected to 40 
extraction with ethyl acetate, washed with brine, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. N,N-Dimethylformamide (1 ml) and pyrrolidine 
(0.2 ml, 2.39 mmol) was added to the residue, and stirred at 
room temperature overnight. The reaction mixture was par- 45 
titioned between ethyl acetate and water, the organic layer 
was dried over anhydrous sodium sulfate. This solution was 
concentrated under reduced pressure; and the residue was 
purified by silica gel column chromatography (Fuji Silysia 
NH, ethyl acetate-methanol). The resultant was washed with 
a solvent mixture (ether:hexane=l:l); and the solid was 50 
filtered ofiF to yield the title compound as crystals (65 mg). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.23 (6H, d, 
J-6.8 Hz). 1 .75-1 .82 (4H. m), 3.28-3.46 (4H, m), 3.98-4.09 
(1H, m), 6.56 (1 h, dd, J-2.4, 6.0 Hz), 6.68 (1H, d, J=3.6 
Hz). 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.37 (1H, <L J=2.4 Hz), 55 
7.42 (1H, d, J=2.4 Hz), 7.84^8.00 (2H, m), 8.08 (1H, d, 
J=6.0 Hz), 8.28 (1H, d, J=8.8 Hz), 8.61 (1H, s). 

The starting materials were synthesized as follows. 

Production Example 214-1 60 

N 1 -Isopropyl-5-(2-amino-4-pyridyl)oxy-l H- 1 -in- 
dolecarboxamide 

Similarly to Production example 213-1, the title com- 65 
pound was obtained as crystals (220 mg) from 4-(lH-5- 
mdolyloxy)-2-pyridinamine (482 mg, 2.16 mmol, CAS No. 



417722-11-3), which was described in WO 02/32872, N,N- 
dimethylformamide (7 ml), sodium hydride (60% in oil, 94 
mg, 2.57 mmol), and phenyl N-isopropylcarbamate (460 
mg, 2.57 mmol) under nitrogen atmosphere. 
5 'H-NMR Spectrum (DMSO-dg) 6 (ppm): 1.22 (6H, d, 
J-6.8 Hz), 3.97-4.08 (1H, m), 5.76 (1H, d, J=2.0 Hz), 5.85 
(2H, s). 6.14 (1H, dd, J=2.0, 5.6 Hz), 6.67 (1H, d, J-3.6 Hz), 
7.02 (1H. dd, J=2.0, 8.8 Hz), 7.34 (1H, d, >2.4 Hz), 7.77 
(1H, d, J=6.0 Hz), 7.94-7.96 (2H. m), 8.27 (1H. d, J=8.8 
Hz). 

Example 21 5 

N 1 -Methyl-5-(2-(memylanimocarbonyl)amino-5- 
cyano-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide 

Production Example 215-1 

Nl -Memyl-5-(2-amino-5-cyano-4-pyridyl)oxy- 1 H- 
1 -indolecarboxamide 

6-Amino-4-(lH-5-indolyloxy)nicotinonitrile (63 mg, 
0.252 mmol) was dissolved in N,N-dimethylformamide (1 
ml); and sodium hydride (60% in oil, 11 .6 mg, 0.29 mmol) 
was gradually added thereto while stirring at room tempera- 
ture. After the reaction mixture was stirred for 30 minutes, 
phenyl N-propylcarbamate (49.5 mg, 0.277 mmol) was 
added thereto: and the reaction mixture was stirred for 3 
hours. A saturated aqueous solution of ammonium chloride 
was added thereto; this was subjected to extraction with 
ethyl acetate, and dried over anhydrous sodium sulfate. This 
solution was concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(Fuji Silysia NH, ethyl acetate-methanol) to yield the title 
compound (12 mg) and Nl-methyl-5-(2-amino-5-cyano-4- 
pyridyl)oxy-l H-l -indolecarboxamide (17 mg). 

N 1 -Methyl- 5-(2-(memylainmocarbonyl)amino-5 - 
cyano-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

'H-NMR Spectrum (DMSO-dJ 8 (ppm): 2.58 (3H, d, 
J=4.6 Hz), 2.86 (3H, d, 1=4.6 Hz), 7.15 (1H, dd, J-2.0, 8.3 
Hz). 7.20-7.28 (1H, m), 7.51 (1H, d, J=2.0 Hz), 7.93 (1H, . 
d, JN3.0 Hz), 8.22 (1H, q, J=4.6 Hz), 8.34 (3H, d, J=8.3 Hz), 
8.59 (1H, s), 9.51 (1H, s). 

Nl -Memyl-5-(2-amino-5-cyano-4-pyridyl)oxy-l H- 
1 -indolecarboxamide; 

'H-NMR Spectrum pMSO-dg) 6 (ppm): 2.85 (3H, d, 
J=4.9 Hz), 5.59 (1H, s). 6.72 (1H, d J=2.6 Hz), 6.87 (2H, 
brs), 7.13 (1H, dd, J=1.6. 8.5 Hz). 7.49 (1H, d, J=1.6 Hz), 
7.92 (1H, dL J=2.6 Hz), 8.21 (1H. q, J=4.9 Hz), 8.28 (1H, s), 
8.34 (1H, d, J=8.5 Hz). 

Production Example 215-2 

2- Amino-4 -chloro -5 -iodopyridine 

N,N-Dimethylformamide (47 ml) and N-iodosuccinimide 
(10.7 g, 47.6 mmol) were added to 2-amino-4-chloropyri- 
dine (4.72 g, 36.7 mmol); and the reaction mixture was 
stirred overnight. An aqueous solution of sodium thiosulfate 
and ethyl acetate were added thereto; the organic layer was 
separated, concentrated, and dried over anhydrous sodium 
sulfate. This was concentrated under reduced pressure; a 
solvent mixture (ether: hexane=l:l) was added to the resi- 
due; and the solid was filtered off to yield the title compound 
(7.0 g. 27.5 mmol). 
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X H-NMR Spectrum (CDC1 3 ) 6 (ppm): 4.56 (2H, brs), 6.68 
(1H, s), 8.32 (1H, s). 

Production Example 215-3 

2 -Amino-4-chloro-5 -cyanopyridine 

1 -Methyl -2 -pyrrolidone (20 ml), zinc cyanide (0.49 g, 
4.17 mmol) and tetrakis(triphenylphosphine)palladium (1.3 
g, 1.12 mmol) were added to 2-amino-4-chloro-5-iodopyri- 
dine (1 .93 g ; 7.58 mmol) synthesized in Production example 
215-2; and the reaction mixture was stirred at 130-135° C. 
for 5 hours. Approximately 0.28% of aqueous ammonium 
( 1 00 ml) and ethyl acetate was added to the reaction mixture; 
and the organic layer was separated, washed with brine, and 
dried over anhydrous sodium sulfate. This was concentrated 
under reduced pressure and the residue was filtrated by silica 
gel column chromatography (Fuji Silysia NH, ethyl acetate). 
After concentration under reduced pressure, a solvent mix- 
ture (ether:hexane=l:l) was added to the residue, and 
stirred; and the solid was filtered off to yield the title 
compound as crystals (680 mg). 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 5.03 (2H, brs), 6.58 
(1H, s) 5 8.32 (1H, s). 

MS Spectrum (EI): 153 (M). 

Production Example 215-4 
6-Amino-4-( 1 H-5 -indolyloxy)nicotinonitrile 

5-Hydroxy indole (313 mg, 2.35 mmol) was dissolved in 
dimethyl sulfoxide (3 ml); and sodium hydride (90 mg, 2.25 
mmol) was gradually added thereto while stirring at room 
temperature. After the reaction mixture was stirred for 1 
hour, 2 -aniino-4-chloro-5 -cyanopyridine (300 mg. 1.96 
mmol) synthesized in Production example 215-3 was added 
thereto; and the reaction mixture was heated and stirred at 
120° C. for 4 hours. After allowing to be cooled to room 
temperature, the reaction mixture was partitioned between 
ethyl acetate and water; and the organic layer was washed 
with water and brine, and dried over anhydrous sodium 
sulfate. The solvent was distilled off; the residue was sub- 
jected to silica gel column chromatography (Fuji Silysia 
NH, ethyl acetate-methanol); fractions containing the 
desired compound was concentrated under reduced pres- 
sure; ether was added thereto; and the solid was filtered off, 
and dried under reduced pressure to yield the title compound 
(95 mg, 0.38 mmol, 59%). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm) 5.59 (1H, s), 
6.48 (1H, s), 6.82 (2H, s), 6.92 (1H, dd, J=2.0, 9.0 Hz), 7.40 
(1H, d J=2.0 Hz), 7.46 (1H, t, J=2.0 Hz), 7.50 (1H, d, J=9.0 
Hz), 8.26 (1H, s), 11.30 (1H, s). 

Example 216 

Nl-Methyl-5-(2-(pyrrolidin- 1 -ylcarbonyl)amino-5- 
cyano-4-pyridyl)oxy-l H-l -indolecarboxamide 

Nl -Memyl-5-(2-amino-5-cyano-4-pyridyl)oxy-l H- 1 -in- 
dolecarboxamide (20 mg) synthesized in Example 215 was 
suspended in tetrahydrofuran (0.5 ml) at room temperature; 
triethylamine (0.121 ml, 0.868 mmol) and phenyl chloro- 
formate (0.08 ml, 0.633 mmol) was added thereto while 
stirring; and the reaction mixture was stirred at room tem- 
perature for 2 hours. Water was added to the reaction 
mixture; this was subjected to extraction with ethyl acetate, 
washed with brine, dried over anhydrous sodium sulfate, and 
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concentrated under reduced pressure. N,N-Dimethylforma- 
mide and pyrrolidine (0.013 ml) was added to a portion of 
the residue (14 mg); and the reaction mixture was stirred 
overnight. The reaction mixture was partitioned between 

5 ethyl acetate and water, and the organic layer was dried over 
anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (Fuji Silysia NH, ethyl acetate-methanol). 
The resultant was washed with a solvent mixture (ether: 

10 hexane=l:l) to yield the title compound as crystals (6 mg). 
J H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.74 (4H, brs), 
2.85 (3H, d, J=4.4 Hz), 3.15-3.40 (4H, m), 6.72 (1H, d, 
J=4.7 Hz), 7.15 (1H, dd, J=1.9, 8.4 Hz), 7.37 (1H, s), 7.50 
(1H, d, J=1.9 Hz), 7.93 (1H, d, J-4.7 Hz), 8.20-8.26 (1H, 

is m), 8.33 (1H, d, J=8.4 Hz), 8.63 (1H, s), 9.28 (1H, brs). 

Example 217 

N 1 -Methyl -5 -(2-((4-(pyrrolidin- 1 -y l)piperidin- 1 -yl) 
20 carbonyl)amino-5-cyano-4-pyridyl)oxy- 1 H- 1 -indole- 
carboxamide 

Nl -Methyl-5-(2-amino-5-cyano-4-pyridyl)oxy-l H-l -in- 
dolecarboxamide (15 mg, 0.049 mmol) synthesized in 

25 Example 215 was suspended in tetrahydrofuran (0.5 ml) at 
room temperature; triethylamine (17 u.1, 0.122 mmol) and 
phenyl chloroformate (14 uj, 0.072 mmol) was added thereto 
while stirring; and the reaction mixture was stirred at room 
temperature for 2 hours. Water was added to the reaction 

30 mixture, this was subjected to extraction with ethyl acetate, 
washed with brine, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. N,N-Dimethylforma- 
mide (0.5 ml) and 4-(l -pyrrolidinyl)piperidine (28 mg, 0.18 
mmol) was added to a portion of the residue (14 mg); and the 

35 reaction mixture was stirred at room temperature overnight. 
The reaction mixture was partitioned between ethyl acetate 
and water, and the organic layer was dried over anhydrous 
sodium sulfate. This was concentrated under reduced pres- 
sure; and the residue was purified by silica gel column 

40 chromatography (Fuji Silysia NH, ethyl acetate-methanol). 
The resultant was washed with a solvent mixture (ether: 
hexane=l:l); and the solid was filtered off to yield the title 
compound as crystals (6 mg). 

MS Spectrum (ESI): 488 (M+l), 975 (2M+1). 

45 

Example 218 

Nl -Methyl-5-(2-((4-(pyrrolidin-l-yl)piperidin-l -yl) 
carbonyl)amino-5-cyano-4-pyridyl)amino-l H - 1 - 
50 indolecarboxamide 

Nl -Memyl-5-(2-amino-5-cyano-4-pyridyl)amino-lH-l - 
indolecarboxamide (50 mg, 0.16 mmol) was suspended in 
tetrahydrofuran (1 ml) at room temperature; triethylamine 

55 (0.057 ml, 0.41 mmol) and phenyl chloroformate (0.041 ml, 
0.325 mmol) was added thereto while stirring; and the 
reaction mixture was stirred at room temperature for 2 hours. 
Water was added to the reaction mixture; this was subjected 
to extraction with ethyl acetate, washed with brine, dried 

60 over anhydrous sodium sulfate, and concentrated under 
reduced pressure. N,N-Dimethylfonnamide (0.5 ml) and 
4-(l-pyrrolidinyI)piperidine (100 mg. 0.648 mmol) was 
added to the residue; and the reaction mixture was stirred at 
room temperature overnight. The reaction mixture was par- 

65 titioned between ethyl acetate and water; and the organic 
layer was dried over anhydrous sodium sulfate. This was 
concentrated under reduced pressure; and the residue was 
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purified by silica gel column chromatography (Fuji Silysia J H-NMR Spectrum PMSO-de) 6 (ppm): 2.84 (3H } d, 

NH, ethyl acetate-methanol) to yield the title compound (65 J=4.4 Hz). 5.75 (1 H, s), 6.39 (2H, s), 6.66 (1 H, d, J=3.2 Hz), 

mg, 0.134 mmol). 7.13 (1H, dd, >2.0, 8.8 Hz), 7.42 (1H, d, >2.0 Hz), 7.82 

MS Spectrum (ESI): 487 (M+l). OH, d, J=3.2 Hz), 8.04 (1H, s), 8.08-8.14 (1H, m), 8.23 (1H, 

The starting materials were synthesized as follows. 5 J = 8-8 Hz), 8.30 (1H, s). 

Production Example 218-1 Example 219 

Nl-Me%l-5-mtro-lH-l-mdolecarboxamide Nl-Methyl-5-(2-(3-(2^^ 

io amino-5-cyano-4-pyndyl)amino-l H-l -lndolecar- 

Sodium hydride (60% in oil, 228 mg, 5.7 mmol) was boxamide 

gradually added to a N.N-dimethylformamide (0.5 ml) solu- _„ . , . , 1X 1TT , 

tion of 5-nitioindole (0.841 g, 5 19 mmol) while stirring at . ^ -M^y]-5^-ar^o-5^mo^-p^dyl^minD-lH-l - 

room temperature; phenyl N methylcarbamate (1 .02 g, 6 74 mdo ecaiboxam.de (36 mg, 0.1 2 mmol) qnbnd in fto- 

mmol) was added thereto; and the reaction mixture was » duction example 2 8-3 was suspended 14 tetrahydrofiiran (2 

. : . . t, . . .... A ml) at room temperature: tnetnylamine (0.1 ml, 0.72 mmol) 

stirred overnight. The reaction mixture was partitioned ' , , ,/ _ ' ,J M - , v n - n ' n 

i . . j * . , and phenyl chloroformate (0.037 ml, 0.29 mmol) were 

between ethyl acetate and water, and the organic layer was !" f 7 ; .... . . v . . ' . ' 

. , . / ... j , , . ,. added thereto while stirring: and the reaction mixture was 

washed with water and brine, dried over anhydrous sodium " 5 - _ , ... , , , # 

ir ,^,. j j jj j stirred at room temperature for 2 hours. Water was added to 

sulfate. This was concentrated under reduced pressure; and • _ , • . • j 

, . , c j , .,. n , i . ->n the reaction mixture; this was subjected to extraction with 

the residue was punfied by silica gel column chromatogra- ~ u , . , ' . , , . J , . , , , 

phy (hexane-ethyl acetate, sequentially ethyl acetate) to acet ^> ^ wlth b ™ e > <^ over anhydrous 

yield the title compound (60olg). and G % e %*?* ™ fZ^^ 

tovnm c . /tmi^c^ j \ x / 1M ,iu a N,N-Dunethylformamide (0.5 ml) and N,N-diethylaminoet- 

, ^"^o^T.^fu ? } fi n??^ : I ftfui' hy>~ ( 01 «*> were added t0 * e residue ; and ,he 

^w, H o Z) 'i- 9 , 4 t\- 6 fi H 3' , i \ « « ^' « reaction mbcture was stirred a. room temperature overnight. 

8.15 (I H dd, J=2.4, 9.2 Hz), 8.35-8.43 (2H, m), 8.59 (1H, ^ was puMaaeA J^en ethyl acelate 

d, J 2.4 Hz). ajM j water . me organic i a y er was washed with brine, dried 

over anhydrous sodium sulfate. This was concentrated under 

Production Example 218-2 reduced pressure; and the residue was purified by silica gel 

VT , w , . , 1TT1J1 l • j 30 column chromatography (Fuji Silysia NH, ethyl acetate- 

Nl -Methyl-5-ammo-lH-l-mdolecarboxamide me thanol) to yield the title compound (25 mg, 0.056 mmol). 

MS Spectrum (ESI): 449 (M+l). 

Methanol (6 ml), water (2 ml), iron (0.32 g) and ammo- i H -NMR Spectrum (DMSO-d 6 ) 6 (ppm): 0.93 (6H, t, 

nium chloride (0.64 g) were added to Nl -methyl -5 -nitro- J=6 g ^ 2 .37-2.50 (6H, m), 2.84 (3H, d, J=4.4 Hz), 3.10 

lH-l-indolecarboxamide(0.32 g, 1.46 mmol) synthesized in 35 (2H> q? J=6 g ^ 6 6g (1Hj d) J=3 2 Hz)? 7 05 (1H} s)? 7 15 

Production example 218-1; and the reaction mixture was (1Hj dd J=2 ^ g g Rz)j y M (m dj J=3 2 Hz)> 7 JQ (1H> 

heated to reflux for 2 hours. The reaction mixture was ^ 1M (1Hj ^ J=4 Q Hz)j g. 14 (1Hj d, J=4.4 Hz), 8.24 

partitioned between ethyl acetate and water the organic (m? ^ J=g g Rz)} g 25 (m? g)j g g4 (m> s)} 9 21 (1H5 s) 
layer was washed with water and brine, and dried over 

anhydrous sodium sulfate. The residue was filtrated with ^ Example 220 
celite, and concentrated under reduced pressure to yield the 

title compound (210 mg). Nl -Diethyl-2-methyl-5-(2-((4-(pyrrolidin- 1 -yl)pip- 

2 H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 2.79 (3H S d, erito-l-yl)carbonyl)amino-5-cyano-4-pyridyl) 

J=4.4 Hz), 4.73 (2H, brs), 6.48 (1H, d, J=3.6 Hz), 6.56 (1H, amino- lH-l-indolecarboxamide 
dd, J=2.4, 8.8 Hz), 6.68 (1H, d, 3=1.6 Hz), 7.60 (1H, d, J=3.6 45 

Hz), 7.80-7.88 (1H, m), 7.89 (1H, d, J-8.8 Hz). Nl -Diethyl -2-methy 1-5 -(2 -amino-5-cyano-4-pyridyl) 

amino- 1 H-l -indolecarboxamide (84 mg, 0.249 mmol) was 

Production Example 218-3 suspended in tetrahydrofuran (1 ml) at room temperature; 

triethylamine (0.2 ml, 1 .43 mmol) and phenyl chloroformate 

Nl-Methyl-5-(2-ann^o-5-cyano-4-pyridyl)amino- 50 (0.079 ml, 0.626 mmol) were added thereto while stirring; 

1 H-l -indolecarboxamide and the reaction mixture was stirred at room temperature for 

2 hours. Water was added to the reaction mixture: and this 
2-Amino-4-chloro-5-cyanopyridine (123 mg, 0.80 mmol) was subjected to extraction with ethyl acetate, washed with 
synthesized in Production example 215-3, ethoxyethanol (3 brine, dried over anhydrous sodium sulfate, and concen- 
ml) and pyridine hydrochloride (1 86 mg, 1 .60 mmol) were 55 trated under reduced pressure. N,NOimemylformamide 
added to Nl-methyl-5-amino-l H-l -indolecarboxamide (198 (0.5 ml) and 4-(l-pyrrolidinyl)piperidine (173 mg, 0.111 
mg, 1.05 mmol) synthesized in Production example 218-2; mmol) was added to a portion (80 mg) of the obtained 
and the reaction mixture was stirred at 130° C. for 3 hours. residue (120 mg), and the reaction mixture was stirred at 
After allowing to be cooled to room temperature, the reac- room temperature overnight. The reaction mixture was par- 
lion mixture was partitioned between a saturated aqueous 60 titioned between ethyl acetate and water; and the organic 
solution of sodium hydrogencarbonate and ethyl acetate; and layer was dried over anhydrous sodium sulfate. This was 
the organic layer was washed with water and brine, dried concentrated under reduced pressure; and the residue was 
over anhydrous sodium sulfate. The solvent was distilled off, purified by silica gel column chromatography (Fuji Silysia 
and the residue was purified by silica gel column chroma- NH, ethyl acetate-methanol system) to yield the title com- 
tography (hexane-ethyl acetate, ethyl acetate in this order) to 6 $ pound (45 mg, 0.083 mmol). 
yield the title compound (110 mg, 0.359 mmol). MS Spectrum (ESI): 543.5 (M+l). 

MS Spectrum (ESI): 307 (M+l). The starting materials were synthesized as follows. 
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Production Example 220-1 
Nl -Diethyl-2-methyl-5-nitro-lH-l -indolecarboxamide 

Sodium hydride (60% in oil, 94 mg) was gradually added 
to a N,N-dimethylformamide (0.5 ml) solution of 2-methyl- 
5-nitroindole (0.841 g 5 5.19 mmol) while stirring at room 
temperature; diethylcarbamoyl chloride (0341 ml) was 
added thereto; and the reaction mixture was heated and 
stirred at 70° C for 4 hours. After cooling down to room 
temperature, the reaction mixture was partitioned between 
ethyl acetate and water, the organic layer was washed with 
water and brine, and dried over anhydrous sodium sulfate. 
This was concentrated under reduced pressure; and the 
residue was purified by silica gel column chromatography 
(Fuji Silysia NH; hexane-ethyl acetate, ethyl acetate in this 
order) to yield the title compound (420 mg). 

MS Spectrum (ESI): 330 (M+55). 

Production Example 220-2 
Nl -Diemyl-2-memyl-5-amino- 1H- 1 -indolecarboxamide 

Methanol (8 ml), water (2 ml), iron powder (0.42 g) and 
ammonium chloride (0.84 g) were added to N 1 -methyl -5- 
nitro-1 H-l -indolecarboxamide (415 g, 1.46 mmol) synthe- 
sized in Production example 220-1 ; and the reaction mixture 
was heated to reflux for 2 hours. The reaction mixture was 
partitioned between ethyl acetate and water; and the organic 
layer was washed with water and brine, and dried over 
anhydrous sodium sulfate. The filtration with celite, and 
concentration under reduced pressure yield the title com- 
pound (322 mg). 

MS Spectrum (ESI): 246 (M+l). 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.10 (6H, t, 
1=1.2 Hz), 2.28 (3H, s), 3.25-3.40 (4H, m), 4.92 (2H, brs), 
6.10 (1H, t J-0.8 Hz), 6.51 (1H, dd, J=2.4, 8.4 Hz), 6.64 
(1H, d, J-2.4 Hz), 6.89 (1H, d, J=8.4 Hz). 

Production Example 220-3 

N 1 -Diethyl -2 -methyl-5-(2-amino-5-cyano-4-pyridyl ) 
amino- 1 H-l -indolecarboxamide 

2-Amino-4-chloro-5-cyanopyridine (140 mg, 0.92 mmol) 
synthesized in Production example 215-3, ethoxyethanol 
(2.5 ml), and pyridine hydrochloride (223 mg, 1.92 mmol) 
was added to Nl-diethyl-2-methyl-5-amino-l H-l -indole- 
carboxamide (320 mg, 1.31 mmol) synthesized in Produc- 
tion example 220-2; and the reaction mixture was stirred at 
130° C. for 3 hours. After cooling down to room tempera- 
ture, the reaction mixture was partitioned between a satu- 
rated aqueous solution of sodium hydrogencarbonate and 
ethyl acetate; and the organic layer was washed with water 
and brine, and dried over anhydrous sodium sulfate. The 
solvent was distilled off; and the residue was purified by 
silica gel column chromatography (hexane-ethyl acetate, 
sequentially ethyl acetate) to yield the title compound (110 
mg, 0.359 mmol). 

MS Spectrum (ESI): 363 (M+l). 

'H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.05-1.20 (6H, 
m), 2.36 (3H. s). 3.25-3.40 (4H, m). 5.68 (1H, s), 6.35-6.37 
(3H, m), 7.02 (1H, dd, J=2.0, 8,4 Hz), 7.19 (1H, d, J-8.4 
Hz), 7.30 (1H, d. J-2.0 Hz), 8.01 (1H. s), 8.22 (1H, s). 
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Example 221 

5-(5-Iodo-2-(3-methylureido)pyrimidin-4-yloxy)- 
lH-indole-l-carboxylic acid methvlamide 

5 

Phenyl N-(5-iodo-4-( 1 -methylaminocarbonyl- 1 H-indol- 
5-yloxy)pyrimidin-2-yl)-N-(phenoxycarbonyl)carbamate 
(597 mg, 0.919 mmol) was dissolved in dimethylformamide 

!0 (3.0 ml); a 40% methanol solution of methyl amine (1 .0 ml) 
was added while stirring at 0° C; and the reaction mixture 
was further stirred for 30 minutes keeping the temperature. 
Water (10 ml) was added to the reaction mixture after the 
completion of the reaction; the precipitated crystals were 

15 filtered off, washed with water, methanol and diethyl ether, 
and dried under warm aeration to yield the title compound 
as white crystals (367 mg, 0.787 mmol, 86%). 

'H-NMR Spectrum (DMSO^d 6 ) 5 (ppm): 2.04 (3H, D, 
J=4.8 Hz), 2.85 (3H, d, J=4.0 Hz), 6.73 (1H, d, J=3.6 Hz), 

" 7.16 (1H, dd, J=2.4, 8.8 Hz), 7.52 (1H, d, J=2.4 Hz), 7.61 
(1H, m), 7.92 (1H, d, J-3.6 Hz), 8.20 (1H, m), 8.35 (1H, d, 
J=8.8 Hz), 8.69 (1H, s), 9.78 (1H, brs). 

The starting materials were synthesized as follows. 

25 

Production Example 221-1 

30 Nl -Memyl-5-(2-amino-4-pyrimidyl)oxy-l H-l -in- 
dolecarboxamide 

Similarly to Production example 1-3, the title compound 
was obtained as white powder from 4-(lH-5-indolyloxy)-2- 

35 pyrimidinamine (413 mg, 1.83 mmol) synthesized in Pro- 
duction example 1-2 and phenyl N-methylcarbamate (332 
mg, 2.20 mmol) synthesized in Production example 2-1. 
2 H-NMR Spectrum (DMSO-d 6 ) 8 (ppm): 2.84 (3H, d, 

40 J^.O Hz), 6.06 (1H, d, J=5.6 Hz), 6.57 (2H, brs), 6.67 (1H, 
d, J=3.6 Hz), 7.04 (1H, dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 
Hz), 7.85 (1H, d, J=3.6 Hz), 8.08 (1H, d, J=5.6 Hz), 8.14 
(1H, m), 8.25 (1H, d, J=8.8 Hz). 

45 

Production Example 221-2 

Nl -Methyl-5-(2-ainino-5-iodo-4-pyrimidyl)oxy- 1H- 
50 1 -indolecarboxamide 

Nl -Memyl-5-(2-ammo-4-pyrimidyl)oxy- 1H-1 -indolecar- 
boxamide (302 mg, 1.07 mmol) and N-iodosuccinimide 
(301 mg, 1.34 mmol) were dissolved in N,N-dimethylfor- 

55 m amide (3.0 ml); and the reaction mixture was stirred at 
room temperature for 1 hour. The reaction mixture was 
partitioned between ethyl acetate and water; and the organic 
layer was washed with water and brine, and was dried over 
anhydrous magnesium sulfate. The solvent was distilled off; 

60 and the residue was purified by silica gel column chroma- 
tography (eluent; ethyl acetate:hexane=2:l) to yield the title 
compound as yellow crystals (224 mg, 0.547 mmol, 51%). 
*H-NMR Spectrum (DMSO-cy 5 (ppm): 2.84 (3H, d, 

65 J=4.4 Hz), 6.67 (1H, d, J=3.6 Hz), 6.72 (2H, brs), 7.04 (1H, 
dd, J=2.4, 8.8 Hz), 7.36 (1H, d, J=2.4 Hz), 7.85 (1H, d, J=3.6 
Hz), 8.15 (1H, m), 8.24 (1H, d, J=8.8 Hz), 8.33 (1H, s). 



US 7,109,219 B2 



179 

Production Example 221-3 



Phenyl N-(5-iodo-4-(l -methylaminocarbonyl-lH- 
indol-5-yloxy)pyrimidin-2-y!)-N-(phenoxycarbonyl) 
carbamate 

Nl -Memyl-5-(2-ammo-5-iodo-4-pyrimidyl)oxy-l H-l -in- 
dolecarboxamide (205 mg, 0.500 mmol) was suspended in 
tetrahydrofuran (5.0 ml); triethylamine (0.209 ml. L50 
mmol) was added thereto while stirring. The suspension was 
cooled with ice: phenyl chloroformate (0.188 ml, 1.50 
mmol) was added thereto; and the reaction mixture was 
stirred at room temperature for 3 hours. The reaction mixture 
was partitioned between ethyl acetate and a saturated aque- 
ous solution of sodium hydrogencarbonate; and the organic 
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layer was washed with a saturated aqueous solution of 
sodium hydrogencarbonate and brine, and was dried over 
anhydrous magnesium sulfate. After solvent distillation, the 
obtained crude product was crystallized from ethyl acetate- 
hexane; and the crystals were filtered off, and dried under 
aeration to yield the title compound as white crystals (207 
mg, 0.319 mmol, 64%). 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm): 3.09 (3H ; d, J=4.8 
Hz), 5.56 (1H, m), 6.56 (1H, d, J=3.6 Hz), 6.98-7.14 (4H, 
m), 7.17-7.34 (6H, m), 7.36-7.42 (2H, m), 7.68 (1H, s), 8.12 
(1H, d, J=8.8 Hz), 8.74 (1H, s). , 



The structural formulas of the compounds obtained in 
Production examples and Examples above are shown in 
Tables 3 to 15 below. ■ 
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EFFECTS OF THE INVENTION 



According to the present invention, it is possible to 
provide novel compounds that exhibit (1) powerful inhibi- 
tory action against tube formation by vascular endothelial 
cells induced by VEGF or FGF and (2) powerful inhibitory 
action against receptor kinases for VEGF or FGF, and which 
are highly useful as medicines. 

It should be noted that the rube formation of vascular 
endothelial cells is an important process in angiogenesis, 
and a compound having inhibitory action therefor has angio- 
genesis inhibitory action. In addition, it is know that angio- 
genesis in body progresses by the additive/synergistic effect 
of a plurality of angiogenic factors represented by VEGF 
and FGF (Koolwijk P, van Erck M G M, de Vree W J A, 
Vermeer M A, Weich H A, Hance maaijer R, van Hinsberg 
V W M,. Cooperative effect of TNF-alpha ; bFGF and VEGF 



on the formation of tubular structures of human microvas- 
cular endothelial cells in a fibrin matrix. Role of urokinase 
activity. J. Cell Biol., 132 P. 1177-1188, (1996)). 

Therefore, the compounds of the invention which inhibit 

55 tube formation induced by VEGF or FGF produced by 
cancer cells and the like are expected to exhibit powerful 
angiogenesis inhibition in vivo, and should be highly useful 
as angiogenesis inhibitors. Moreover, the compounds of the 
invention are highly useful as angiogenesis inhibitors, and 

60 are aloso useful as prophylactic or therapeutic agents for 
diseases for which angiogenesis inhibition is effective, 
angiogenesis inhibitors, antitumor agents, therapeutic agents 
for angioma, cancer metastasis inhibitors, therapeutic agents 
for retinal neovascularization, therapeutic agents for diabetic 

65 retinopathy, therapeutic agents for inflammatory disease, 
therapeutic agents for inflammatory disease selected from 
deformant arthritis, rheumatoid arthritis, psoriasis or 
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£E 1*2*5 agen — 



delayed hypersensitivity reaction, therapeutic agents for 
atherosclerosis, and angiogenesis inhibition-based antitumor 



SEQUENCE LISTING 



<110> Eisai Co., Ltd. 

<120> Nitrogen-containing aromatic derivatives 

<130> EP02EE0801 

<160> 2 

<210> 1 

<211> 23 

<212> DNA 

<213> Artifical Sequence 

<400> 1 ccggatccatgaactttctgctg 23 

<210> 2 

<211> 21 

<212> DNA 

<213> Artifical Sequence 
<400> 2 gtgaattctgtatcgatcgtt 21 
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wherein X 2 represents a group represented by the formula 
— CR J0 =, X 2 represents a group represented by the 
formula — CR n =; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl 
group, a sulfonyl group, or a group represented by the 
formula — NR y — (wherein R Y represents a hydrogen 
atom or a C l . 6 alkyl group); 

Rj represents an optionally substituted Cj.g alkoxy group, 
an optionally substituted C 6 _ l0 aryloxy group, a group 
represented by the formula — NR 12a R 126 , a group 
represented by the formula: 



Yai s 



(Mil) 



I 

Ya3 



(wherein Y Al and Y A2 each independently represent a 
group represented by the formula — A 10 — A u — A 12 
(wherein A 10 represents a single bond or an optionally 
substituted Cj.g alkylene; A n represents a single bond, 
an oxygen atom, a carbonyl group or a sulfonyl group; 
and A 12 represents a hydrogen atom, aQ.g alkyl group, 



£129- 



SEQUENCE LISTING 



<160> NUMBER OF SEQ ID NOS : 2 

<210> SEQ ID NO 1 

<211> LENGTH: 23 

<212> TYPE : DNA 

<213> ORGANISM: Artificial 

<220> FEATURE: 

<223> OTHER INFORMATION: an artificially synthesized primer sequence 

<400> SEQUENCE: 1 
ccggatccat gaactttctg ctg 



<210> SEQ ID NO 2 

<211> LENGTH: 21 

<212> TYPE: DNA 

<213> ORGANISM: Artificial 

<220> FEATURE: 

<223> OTHER INFORMATION: an artificially synthesized primer seguence 
<4 00> SEQUENCE: 2 

gtgaattctg tatcgatcgt t 21 



What is claimed is: 

1. A compound represented by the general formula: 




a C 2 _ 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 8 
cycloalkyl group, a C 6 _ 10 aryl group, a 5- to 10-mem- 
bered heteroaryl group, a group represented by the 
formula — NR^io^iu a group represented by the 
formula — OR,, i2 (wherein R^ 10 , R ALl and R^ 12 each 
independently represent a hydrogen atom, a CI -6 alkyl 
group or C 3 _ 8 cycloalkyl group) or a group represented 
by the formula: 




US 7,109,219 B2 



347 



(wherein e represents 1 or 2; Z represents an oxygen atom, 
a group represented by the formula — CR^R^ — or a 
group represented by the formula — NR^ — : R A -7, R A ^ 
and R^ each independently represent a hydrogen atom, 
a hydroxyl group or a C^ 6 alkyl group)); and Y A3 
represents a hydrogen atom or an optionally substituted 
Cj.g alkyl group) or a group represented by the formula: 



-o 



10 



(wherein Tl represents an optionally substituted 5- to 
10-membered aromatic heterocycle which may have X 
in the ring or an optionally substituted 3- to 10-mem- 
bered heterocycle which may have X in the ring); 

R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , and R 8 each represent a hydrogen 
atom; 

Rio and R H each independently represent a hydrogen 
atom, a halogen atom, a cyano group, an optionally 
substituted C x , 6 alkyl group, an optionally substituted 
C 2 alkenyl group, an optionally substituted C 2 _ 6 alky- 
nyl group, an optionally substituted C 3 . 8 cycloalkyl 
group, a group represented by the formula — CO — R 13 , 
a group represented by the formula — NR X 
R J3 , a group represented by the formula 
a group represented by the formula — 
R 15 or a group represented 

R9 represents a 



sented by the formula - 
sented by the formula: 




15 



20 



25 




formula 



group represented by the formula 



R l2a and R l2b each independently represent a hydrogen 35 
atom, an optionally substituted alkyl group, an 
optionally substituted C 3 _ 6 alkenyl group, an optionally 
substituted C 3 . 6 alkynyl group, an optionally substi- 
tuted C 3 _ 8 cycloalkyl group, an optionally substituted 3- 
to 10-membered heterocyclic group, or an optionally 40 
substituted C Y _ 6 alkoxy group; 

R 13 represents a hydrogen atom, an optionally substituted 
Cj_ 6 alkyl group, an optionally substituted C 2 _ 6 alkenyl 
group, an optionally substituted C^.g alkynyl group, an 
optionally substituted C 3 _ 8 cycloalkyl group, an option- 45 
ally substituted C 6 . 10 aryl group, an optionally substi- 
tuted 5- to 10-membered heteroaryl group, an option- 
ally substituted 3- to 10-membered heterocyclic group, 
an optionally substituted C l . 6 alkoxy group, an option- 
ally substituted C 6 . 10 aryloxy group, a group repre- 50 



-NR 12a R 126 , or a group repre- 



55 



(wherein T2 represents an optionally substituted 5- to 60 
10-membered aromatic heterocycle or an optionally 
substituted 3- to 10-membered heterocycle); 

R 14 represents a hydrogen atom, an optionally substituted 
alkyl group, an optionally substituted C 2 . 6 alkenyl 
group, an optionally substituted C 2 . 6 alkynyl group, an 65 
optionally substituted C 3 . 8 cycloalkyl group, or a group 
represented by the formula — CO— R 13 ; 



348 



R 15 represents an optionally substituted C^ 6 alkyl group, 
an optionally substituted C 2 . 6 alkenyl group, an option- 
ally substituted C 2 . 6 alkynyl group, an optionally sub- 
stituted C 3 . 8 cycloalkyl group, an optionally substituted 
Ce-io ar y* S 1 " 011 ! 5 ' an optionally substituted 5- to 
10-membered heteroaryl group, or an optionally sub- 
stituted 3- to 10-membered heterocyclic group; 

R l6a and R l6b each independently represent a hydrogen 
atom, an optionally substituted C^g alkyl group, an 
optionally substituted C 3 . 6 alkenyl group, an optionally 
substituted C 3 . 6 alkynyl group, an optionally substi- 
tuted C 3 . 8 cycloalkyl group, an optionally substituted 
C wo aryl group, or an optionally substituted C x _ 6 alkoxy 
group; and 

X represents an oxygen atom, a sulfur atom, a carbonyl 
group, a sulfonyl group, a group represented by the 
formula — CR^Rj^ — . or a group represented by the 
formula — NR A3 — (wherein R^, R^ and R^ each 
independently represent a hydrogen atom or a group 
represented by the formula — A t — A 2 — A 3 (wherein 
Aj and A 2 each independently represent a single bond, 
an optionally substituted C 1 _ 6 alkylene group or a 
carbonyl group; and A 3 represents a hydrogen atom, a 
C 3 . 8 cycloalkyl group, a group represented by the 
formula — NR^R^, or the formula — OR^ 3 (wherein, 
R AlJ R A2 and R A3 each independently represent a 
hydrogen atom or a C^ alkyl group), or an optionally 
substituted group represented by the formula: 



-a 



(wherein a represents 1 or 2))), 
a salt thereof, or a hydrate of the foregoing. 
2. A compound represented by the general formula: 




wherein Xj represents a group represented by the formula 
— CR 10 =, X 2 represents a group represented by the 
formula — CR n =; 

Y represents an oxygen atom, a sulfur atom, a sulfinyl 
group, a sulfonyl group, or a group represented by the 
formula — NR y — (wherein R r represents a hydrogen 
atom or a Cj. 6 alkyl group); 

Rj represents an optionally substituted C Y _ 6 alkoxy group, 
an optionally substituted C 6 ., 0 aryloxy group, a group 
represented by the formula — NR 12a R 12A , a group 
represented by the formula: 



E/2© 
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(vni) 



I 
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(wherein Y A1 and Y^ 2 each independently represent a 
group represented by the formula — A 10 — A n — A 12 
(wherein A 10 represents a single bond or an optionally 
substituted C x _ 6 alkylene; A n represents a single bond, 
an oxygen atom, a carbonyl group or a sulfonyl group; 
and A 12 represents a hydrogen atom, a C v , 6 alkyl group, 
a C 2 _ 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 8 
cycloalkyl group, a C 6 . 10 aryl group, a 5- to 10-mem- 
bered heteroaryl group, a group represented by the 
formula — NR /110 R j411s a group represented by the 
formula — OR^ 12 (wherein R^ 10 , R^ n and R^ 12 each 
independently represent a hydrogen atom, a C^ 6 alkyl 
group or C 3 _ 8 cycloalkyl group) or a group represented 
bv the formula: 



O 



A 



25 



(wherein e represents 1 or 2; Z represents an oxygen atom, 
a group represented by the formula — CR^R^ — or a 
group represented by the formula — NR W — ; R^, R A3 
and R;^ each independently represent a hydrogen atom, 
a hydroxyl group or a alkyl group)); and Y A3 
represents a hydrogen atom or an optionally substituted 
Cj.g alkyl group) or a group represented by the formula: 



_„0 



(wherein Tl represents an optionally substituted 5- to 45 
1 0-membered aromatic heterocycle which may have X 
in the ring or an optionally substituted 3- to 10-mem- 
bered heterocycle which may have X in the ring); 

R 2 , R 3 . R 4 , R 5 , R 6 , R 7 , and R 8 each represent a hydrogen 
atom; 50 

R 10 and R u each independently represent a hydrogen 
atom, a halogen atom, a cyano group, an optionally 
substituted alkyl group, an optionally substituted 
C 2 alkenyl group, an optionally substituted C 2 . 6 alky- 
nyf group, an optionally substituted C 3 _ 8 cycloalkyl 55 
group, a group represented by the formula — CO — R 13 , 
a group represented by the formula — NR 14 — CO— 
R 13 , a group represented by the formula — S0 2 — R 15 , 
a group represented by the formula — NR 14 — S0 2 — 
R 15 , or a group represented by the formula 
-NR 1(S- R 1W ; 

represents a group represented by the formula 
-NR 16<2 R 16 ,; 

R l2a and R 126 each independently represent a hydrogen 
atom, an optionally substituted C^ alkyl group, an 
optionally substituted C 3 . 6 alkenyl group, an optionally 
substituted C 3 . 6 alkynyl group, an optionally substi- 



60 



65 
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tuted C 3 _ 8 cycloalkyl group, an optionally substituted 3- 
to 10-membered heterocyclic group, or an optionally 
substituted C^g alkoxy group; 
R 13 represents a hydrogen atom, an optionally substituted 
Cj. 6 alkyl group, an optionally substituted C 2 , 6 alkenyl 
group, an optionally substituted C 2 . 6 alkynyl group, an 
optionally substituted C 3 _ 8 cycloalkyl group, an option- 
ally substituted C 6 . 10 aryl group, an optionally substi- 
tuted 5- to 10-membered heteroaryl group, an option- 
ally substituted 3- to 10-membered heterocyclic group, 
an optionally substituted C l , 6 alkoxy group, an option- 
ally substituted C 6 . 10 aryloxy group, a group repre- 
sented by the formula — NRi2J*-i2&, or a &° U P repre- 
sented by the formula: 



N T2 



(wherein T2 represents an optionally substituted 5- to 
10-membered aromatic heterocycle or an optionally 
substituted 3- to 10-membered heterocycle); 

R I4 represents a hydrogen atom, an optionally substituted 
C^g alkyl group, an optionally substituted C 2 . 6 alkenyl 
group, an optionally substituted C 2 . 6 alkynyl group, an 
optionally substituted C 3 _ 8 cycloalkyl group, or a group 
represented by the formula — CO — R 13 ; 

R 15 represents an optionally substituted C 1 . 6 alkyl group, 
an optionally substituted C 2 _ 6 alkenyl group, an option- 
ally substituted C 2 _ 6 alkynyl group, an optionally sub- 
stituted C 3 _ 8 cycloalkyl group, an optionally substituted 
C^o aryl group, an optionally substituted 5- to 
10-membered heteroaryl group, or an optionally sub- 
stituted 3- to 10-membered heterocyclic group; 

R 16a and R l6b each independently represent a hydrogen 
atom, an optionally substituted Cj.g alkyl group, an 
optionally substituted C 3 . 6 alkenyl group, an optionally 
substituted C 3 _ 6 alkynyl group, an optionally substi- 
tuted C 3 _ 8 cycloalkyl group, an optionally substituted 
C fr|0 aryl group, or an optionally substituted C U6 alkoxy 
group; and ' 

X represents an oxygen atom, a sulfur atom, a carbonyl 
group, a sulfonyl group, a group represented by the 
formula — CR^R^ — , or a group represented by the 
formula — NR A3 — (wherein R V1 . R -V2 and R A3 each 
independently represent a hydrogen atom or a group 
represented by the formula — A x — A 2 — A 3 (wherein 
A ( and A 2 each independently represent a single bond, 
an optionally substituted C U6 alkylene group or a 
carbonyl group; and A 3 represents a hydrogen atom, a 
C 3 . 8 cycloalkyl group, a group represented by the 
formula — NR^R^, or tne fonnula — OR^ 3 (wherein, 
&A2 R43 independently represent a 

hydrogen atom or a alkyl group), or an optionally 
substituted group represented by the formula: 



(wherein a represents 1 or 2))), 
a salt thereof, or a hydrate of the foregoing. 
3. A compound according to claim 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein Y repre- 
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sents an oxygen atom, a group represented by the formula 
— NH — , or a group represented by the formula 

-N(CH 3 >-. 

4. A compound according to claim 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein Y repre- 
sents an oxygen atom. 

5. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein both Xj 



12. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R } 
represents a group represented by the formula: 



10 



— CH— 

6. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein 
represents a group represented by the formula — NHR 17 
(wherein R 17 represents an optionally substituted alkyl 
group, a C 3 _ 6 alkynyl group, a C 3 _ 8 cycloalkyl group, or an 15 
optionally substituted C 6 _ 10 aryl group). 

7. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein Rg 
represents a group represented by the formula — NRigAs* 
(wherein R 18a and R l&b each independently represent a 
alkyl group). 

8. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein 1^ 
represents a group represented by the formula — NHR i9 
(wherein R 19 represents a alkyl group, a C 3 _ 6 alkynyl 
group, a C 3 _ 8 cycloalkyl group or a C 6 . 10 aryl group). 

9. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R^ 
represents a group represented by the formula — NHR 20 
(wherein R 20 represents a methyl group, an ethyl group or a 
cyclopropyl group). 

10. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein 
represents a group represented by the formula — NH(CH 3 ). 



A 



(IV) 



20 



25 



(wherein X represents an oxygen atom, a sulfur atom, a 
carbonyl group, a sulfonyl group, a group represented 
by the formula — CR Aq — , or a group represented 
by the formula — NR A3 — (wherein R X1 , R^ and R A3 
each independently represent a hydrogen atom or a 
group represented by the formula — A x — A 2 — A 3 
(wherein A 2 and A 2 each independently represent a 
single bond, an optionally substituted C 1-6 alkylene 
group or a carbonyl group; and A 3 represents a hydro- 
gen atom, a C 3 _ 8 cycloalkyl group, a group represented 
by the formula — NR^R^ or me formula — OR^ 3 
(wherein, R^ l5 R^ 2 and R^ 3 each independently repre- 
sent a hydrogen atom or a Cj_ 6 alkyl group), or an 
optionally substituted group represented by the for- 
mula: 



(wherein a represents 1 or 2))). 

13. A compound according to claim 12, a salt of the 
11. A compound according to claims 1 or 2, a salt of the 35 compound, or a hydrate of the foregoing, wherein X in the 



compound, or a hydrate of the foregoing, wherein R 
represents a further optionally substituted group represented 
by the formula: 



(iir) 



formula (IV) represents an oxygen atom. 

14. A compound according to claim 12, a salt of the 
compound, or a hydrate of the foregoing, wherein X in the 
formula (IV) represents a group represented by the formula: 



45 



./vwj/wv 



(V) 



(wherein b 2 represents 0, 1 or 2; and X represents an 
oxygen atom, a sulfur atom, a carbonyl group, a sul- 
fonyl group, a group represented by the formula 
— CR A iR A:2 — . or a group represented by the formula 50 
— NR A -3 — (wherein R A1 , Rj^ and R A3 each indepen- 
dently represent a hydrogen atom or a group repre- 
sented by the formula — Ai — A 2 — A 3 (wherein A l and 
A 2 each independently represent a single bond, an 
optionally substituted C U6 alkylene group or a carbonyl 55 
group; and A 3 represents a hydrogen atom, a C 3 . 8 
cycloalkyl group, a group represented by the formula 
— NR^R^, or the formula —OR^ 3 (wherein, R^, R^ 2 
and R^ 3 each independently represent a hydrogen atom 
or a Cj.g alkyl group), or an optionally substituted 60 
group represented by the formula: 



(wherein R A - 4 represents a hydrogen atom or a group 
represented by the formula — — A 5 — A 6 (wherein 
A 4 and A 5 each independently represent a single bond, 
an optionally substituted C^ 6 alkylene or a carbonyl 
group; and A 6 represents a hydrogen atom, a C 3 _ 8 
cycloalkyl group or a group represented by the formula 
— NR^R^j or the formula — OR^ 6 (wherein R^ 4 , R^ 5 
and R^ 6 each independently represent a hydrogen atom 
or a C^e alkyl group))). 
15. A compound according to claim 12, a salt of the 
compound, or a hydrate of the foregoing, wherein X in the 
formula (IV) represents a group represented by the formula: 



-O. 



65 
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(VI) 



(wherein a represents 1 or 2))). 



US 7,109,219 B2 



&20 



E\3\ 



353 



354 



(wherein R^ and R^ 6 each independently represent a 
hydrogen atom or a group represented by the formula 
— A 7 — A 8 — A$ (wherein A 7 and A 8 each indepen- 
dently represent a single bond, an optionally substituted 
Cj_ 6 alkylene group or a carbonyi group; and A? rep- 
resents a hydrogen atom, a C 3 . 8 cycloalkyl group, a 
group represented by the formula 
formula — OK A9 (wherein 
independently represent a hydrogen atom or a 
alkyl group), or a group represented by the formula: 



Y AJ 



(VIII) 



r 









(wherein c L represents 0, 1 or 2))). 

16. A compound according to claim 15. a salt of the 
compound, or a hydrate of the foregoing, wherein one of R A3 
and R^g in the formula (VI) represents a hydroxyl group and 
the other represents a hydrogen atom or a C 1 . 6 alkyl group. 

17. A compound according to claim 15. a salt of the 
compound, or a hydrate of the foregoing, wherein one of R^ 
or R A ^ in the formula (VI) represents a hydrogen atom and 
the other represents a group represented by the formula: 




(wherein c 2 represents 1 or 2). 

18. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R x 
represents a group represented by the formula: 

(VII) 




-t 



o 



)c\i 



20 



25 



40 



R X5I R X6J 



(wherein Rj^i and R X6l each independently represent a 
hydrogen atom or a group represented by the formula 
— A 7l — A 81 — A^ (wherein A 71 andA gl each indepen- 
dently represent a single bond, an optionally substituted 
Cj.g alkylene group or a carbonyi group; and A 91 
represents a hydrogen atom, a C 3 . 8 cycloalkyl group, a 
group represented by the formula — NR^R^, or the 
formula — OR^ 9I (wherein K A71 . R^gu and R*9i each 
independently represent a hydrogen atom or a C^g 
alkyl group), or a group represented by the formula: 



(wherein c u represents 0, 1 or 2))). 

19. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R A 
represents a group represented by the formula: 
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(wherein Y Al and Y A1 each independently represent a 
group represented by the formula — A 10 — A u — A 12 
(wherein A l0 represents a single bond or an optionally 
substituted C U6 alkylene group; A u represents a single 
bond, an oxygen atom, a carbonyi group, or a sulfonyl 
group; and A 12 represents a hydrogen atom, a Cj_ 6 alkyl 
group, a C 2 _ 6 alkenyl group, a C 2 _ 6 alkynyl group, a 
cycloalkyl group, a C 6 . 10 aryl group, a 5- to 
10-membered heteroaryl group, a group represented by 
the formula — NR^ioRtfiu 01 me formula — OR^ 12 
(wherein, R^ 10 , R^n and R^ 12 each independently 
represent a hydrogen atom, a alkyl group or a C 3 . 8 
cycloalkyl group), or a group represented by the for- 
mula: 



30 



O 



A 



(wherein e represents 1 or 2; and Z represents an oxygen 
atom or a group represented by the formula 
— CR^R^ — or the formula — NR^ — (wherein R A7> 
R^ and each independently represent a hydrogen 
atom, a hydroxyl group or a C^ 6 alkyl group))); and 
represents a hydrogen atom or an optionally sub- 
stituted C x _ 6 alkyl group). 
20. A compound according to claim 19, a salt of the 
compound, or a hydrate of the foregoing, wherein one of Y Al 
and Y A2 in the formula (VIII) represents a hydrogen atom 
and the other represents a group represented by the formula 
45 — (CH 2 ) 2 — A 13 — A 14 (wherein A 13 represents a single 
bond, a carbonyi group or a sulfonyl group; and A 14 repre- 
sents a alkyl group, a group represented by the formula 
— NR^i 3 R^i4 (wherein R^ 13 and R^ 14 each independently 
represent a hydrogen atom, a C l . 6 alkyl group or a C 3 . 8 
50 cycloalkyl group), or a group represented by the formula: 



O 



A 



(wherein e represents 1 or 2; and Z represents an oxygen 
atom or a group represented by the formula 
— CR A7 R A ^ — or the formula — NR AP — (wherein R A7 , 
R^ and R^ each independently represent a hydrogen 
atom, a hydroxyl group or a C^g alkyl group))); and 
Y^ 3 in the formula (VIII) represents a hydrogen atom. 
21. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R x 
represents a group represented by the formulas: 
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G A X) x 



0 A ■ o x 



22. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R x 
represents a group represented by the formulas: 



10 



15 



0 A q\ 



0 A 




HO' 




20 Me 
HO' 




HN. 



(each of the foregoing members being optionally substi- ^ 
tuted with a group selected from Substituent Group 
Alpha, 

wherein Substituent Group Alpha is a group consisting of 
a halogen atom, a hydroxy 1 group, a thiol group, a nitro 
group, a cyano group, a carboxyl group, an amino 35 
group, a C U6 alkyl group, a C 3 _ 8 cycloalkyl group, and 
a group represented by the formulas: 



O 




A 






A 



JO 




cA 

A r^A 



40 



Me^ 



X 1 



A 



A 




Me K 
Me^ 



\Me Me u 



50 




















0 



or 55 



Me s 



NH 




N' 

I 

R N2 
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H 2 N 




A 
A 



(wherein R M and R A ^ each independently represent a 
hydrogen atom or a C x _ 6 alkyl group)). 
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23. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R x 
represents a group represented by the formulas: 



358 



-continued 



HO' 




a 



Me 
HO' 



A 



A 

A - m^A- 




o 




25. A compound according to claim 1 or 2. a salt of the 
15 compound, or a hydrate of the foregoing, wherein the 
compound is represented by the general formula: 



o 



X) 



A 



20 



25 



30 




24. A compound according to claims 1 or 2, a salt of the 
compound, or a hydrate of the foregoing, wherein R A 
represents a group represented by the formulas: 



35 




40 



45 



50 



55 



60 



(wherein R 2 represents a group represented by the formu- 
las: 



0 A q\ 




A r-^A. 




f>A r^A 



A 



(each of the foregoing members being optionally substi- 
tuted with a group selected from Substituent Group 
Beta, 

65 wherein Substituent Group Beta is a group consisting of 
a hydroxyl group, aC^ alkyl group, a C 3 . 8 cycloalkyl 
group, and a group represented by the formulas: 
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J 



\Me Me », 



o . 



10 



15 



20 



I 

RN2 



(wherein R >V1 and R A ^ each independently represent a 25 
hydrogen atom or a C l-6 alkyl group)); and R$ repre- 
sents a group represented by the formula — NHR 20 
(wherein R 20 represents a methyl group, an ethyl group 
or a cyclopropyl group)). 
26. A compound according to claim 1, a salt of the 30 
compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consisting 
of 



(5) 5-(2<3-((lR)-l-carbamoyl-2-phenylethyl)ureido)py- 
ridm-4-yloxy)-lH-mdole- 1-carboxylic acid methyla- 35 
mide; 

(6) 5-(2<3-((lS)-l-carbamoyl-2-phenylethyl)ureido)py- 
ridin-4-yloxy)-l H -indole- 1-carboxylic acid methyla- 
mide; 40 

(7) 5-(2-(3-(2-oxo-2-(^yrrolidin-l-yI)ethyl)ureido)pyri- 
din-4-yloxy)-l H-indole- 1-carboxylic acid methyla- 
mide; 

(8) 5-(2-(3-(2-(4-hydroxy-4-memylpiperidin-l -yl)-2- 
oxoethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 45 
boxyhc acid methylamide; 

(9) 5-(2-(3-((l S)-l-carbamoylemyl)ureido)pyridin-4- 
yloxy)-lH-indole- 1-carboxylic acid methylamide; 

(10) 5-(2-(3-((lS)-l-carbamoyl-3-methylbutyl)ureido) 
pyridin-4-yloxy)-lH-indole- 1-carboxylic acid methy- 50 
lamide; 

(1 1 ) 5-(2-(3-carbamoylmethylureido)pyridin-4-yloxy)- 
lH-indole- 1-carboxylic acid methylamide; 

(1 2) 5-(2-(3-cyclopropylcarbamoylmethylureido)pyridin- 
4-yloxy)-lH-inoble-l -carboxylic acid methylamide: 

(1 3) 5-(2-(3-((l S)- 1 -carbamoyl-2-hydroxyethyl)ureido) 
pyridin-4-yloxy)-lH-indole- 1-carboxylic acid methy- 
lamide; 

(14) 5-(2-(3-((lR)-l-carbamoyl-2-hydroxyethyl)ureido) 60 
pyridin-4-yloxy)-lH-indole- 1-carboxylic acid methy- 
lamide; 

(15) (2S)-2-(3-(4-(l-methylcarbamoyl-lH-indol-5-yloxy) 
pyridin-2-yl)ureido)-l,5-pentanedicarboxylic acid dia- 
mide; 65 

(16) (2S)-2-(3-(4-(l-methylcarbamoyl-lH-indol-5-yloxy) 
pyridin-2 -yl )ureido)succinamide; 



55 



(17) 5-(2-(3-((l S)-l-cyclopropylcarbamoyl-2-hydroxy- 
ethyl)iireido)pyridin-4-yloxy)-l H-indole-1 carboxylic 
acid methylamide: 

(18) 5-(2-(3-((l S)-l-hydroxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxyhc acid methylamide: 

( 1 9) 5 -(2-(3 -(( 1 R)- 1 -hydroxymethyI-2 -oxo-2-pyrrol idin- 
1 -ylemyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxy lie acid methylamide; 

(20) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-piperidin-l- 
ylethyI)ureido)pyridin-4-yloxy)-l H-indole-1 -carboxy- 
lic acid methylamide; 

(2 1 ) 5-(2-(3-(( 1 R)-l -hydroxymethyl-2-oxo-2-piperidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxylic acid methylamide: 

(22) 5-(2-(3-((l S)-l-hydroxymethyl-2-(4-hydroxypiperi- 
din-1 -yl)-2-oxoethyl)ureido)pyridin-4-yloxy)-l H-in- 
dole-1 -carboxylic acid methylamide; 

(23) 5-(2-(3-((lS)-l-hydroxymethyl-2-(morpholin-4-yI)- 
2-oxoethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -car- 
boxylic acid methylamide: 

(24) 5-(2-(3-(2-cyclopropylcarbamoylethyl)ureido)pyri- 
din-4-yloxy)-l H-indole- 1-carboxylic acid methyla- 
mide; 

(25) 5-(2-(3-(3-oxo-3-(pyrrolidin-l -yl)propyl)ureido)py- 
ridin-4-yloxy)-l H-indole- 1 -carboxylic acid methyla- 
mide; 

(26) 5-(2-(3-(3-(4-hydroxy-4-methylpiperidin- 1 -yI)-3- 
oxopropyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxylic acid methylamide; 

(27) Nl -ethyl-5-(2-(((2-ethoxyethyl)amino)carbonyl) 
amino-4-pyridyI)oxy-l H- 1 -indolecarboxamide; 

(28) Nl -methyl-5-(2-((4-(2-hydroxy-2-methylpropionyi) 
piperazin- 1 -yI)carbonyl)amino-4-pyridyl)oxy- 1 H-l - 
indolecarboxamide: 

(29) Nl -methyl-5-(2-((3-(memylamino)propylamino)car- 
bonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(30) Nl -memyl-5-(2-(((3-(4-hydroxypiperidino)propyl) 
amino)carbonyl)amino-4-pyridyl)oxy-l H- 1 -indolecar- 
boxamide; 

(31) Nl -methyl-5-(2-(((3-(4-methylpiperazin-l -yl)pro- 
pyl)amino)carbonyl)amino-4-pyridyl)oxy- 1 H-l -in- 
dolecarboxamide; 

(32) 5-(2-(3-(4-oxo-4-(pyrrolidin-l -yl)butyl)ureido)pyri- 
din-4-yloxy)-l H-indole- 1-carboxylic acid methyla- 
mide; 

(3 3) 5 -(2 -(3-(3 -(eye lopropy 1 carbamoy I )propyl )ureido) 
pyridin-4-yloxy)-l H-indole-1 -carboxylic acid methy- 
lamide; 

(34) 5-(2-(3-(4-(4-hydroxy-4-methy lpiperidin- 1 -yl)-4- 
oxobutyl)ureido)pyridin-4-yloxy)- 1 H-indole-1 -car- 
boxylic acid methylamide; 

(35) 5-(2-(3-(3-(diethylcarbamoyl)propyl)ureido)pyridin- 
4-yloxy)-l H-indole-1 -carboxylic acid methylamide: 

(36) 5-(2-(3-(3-(methylcarbamoyl)propyl)ureido)pyridin- 
4-yloxy)-l H-indole-1 -carboxylic acid methylamide; 

(37) Nl -methyl-5-(2-(pyrrolidin-l -ylcarbonyl)amino-4- 
pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(38) Nl -methyl-5-(2-(piperidin-l -ylcarbonyl)amino-4- 
pyridyl)oxy-l H-l -indolecarboxamide; 

(39) Nl -methyl-5-(2-((4-hydroxypiperidino)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(40) Nl -methyl-5-(2-(4-oxopiperidin- 1 -ylcarbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(41) 5-(2-(((4-hydroxy-4-methylpiperidin-l-yl)carbonyl) 
amino )pyridin-4-yloxy )- 1 H-indole-1 -carboxylic acid 
methylamide; 
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(42) Nl -methyl-5-(2-((4-(l -hydroxy- 1 -methylethyl )pip- 
eridino)carbonyl)amino-4-pyridyl)oxy-l H-l -indole- 
carboxamide; 

(43) 5-(2-(((4-(3-methylcarbamoylpropyl)piperidin-l -yl) 
carbonyI)amino)pyridin-4-yloxy)-l H-indole-1 -car- 5 
boxylic acid methylamide; 

(44) 5-(2-(((4-(3-carbamoylpropyl)piperidin- 1 -yl)carbo- 
nyI)amino)pyridin-4-yloxy)-l H-indole-1 -carboxylic 
acid methylamide; 

(45) 5-(2-((4-((pyrrolidin-l-yI)carbonyl)piperidin-l-yl) 10 
carbonylamino)pyridin-4-yloxy)- 1 H-indole-1 -car- 
boxylic acid methylamide; 

(46) Nl -methyl-5-(2-(((4-(pyrrolidin-l -yl)piperidin-l -yl) 
carbonyl)amino)pyridin-4-yloxy)-l H-l -indolecar- 
boxamide; 15 

(47) N 1 -methyl -5-(2-(((4-(piperidin-l -yl)piperidin- 1 -yl) 
carbonyl)amino)pyridin-4-yloxy)-l H-l -indolecar- 
boxamide; 

(48) N 1 -methyl-5-(2-((4-ethylpiperazin-l -yl)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 20 

(49) Nl -methyl-5-(2-((4-(2-hydroxyethyl)pipera2in-l-yl) 
carbonyl)arriino^-pyridyl)oxy- 1 H- 1 -indolecarboxam- 
ide; 

(50) Nl -methyl-5 -(2-((3-memylsulfonylpropylaniino) 
carbonyl)amino-4-pyricryl)oxy- 1H- 1 -indolecarboxam- 25 
ide; 

(51) Nl -methyl-5 -(2-((4-(2-dimethy laminoacetyI)piper- 
azin- 1 -yl)carbony l)amino-4-pyridyl)oxy-l H- 1 -indole- 
carboxamide; 

(52) Nl -methyl -5-(2 -((4 -cyclohexylpiperazin-l-yI)carbo- 30 
nyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(53) N4-(4-(l-(methylamino)carbonyl-l H-5-indolyl)oxy- 
2 -pyridyl )-4 -morpholinecarboxami de ; 

(54) Nl -methyl-5-(2-((l , 1 -dioxothiomorpholin-4-ylcar- 
bonyl)amino)pyridin-4-yloxy)- 1H - 1 -indolecarboxam- 35 
ide; 

(55) 5-(2-(3-((l R)-l -hydroxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -car- 
boxylic acid ethylamide; 

(56) 5-(2-(3-((lS)-l-hydroxymethyl-2-oxo-2-pyrrolidin- 40 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole- 1 -car- 
boxylic acid ethylamide; 

(57) 5-(2-(3-((l R)- 1 -hydroxymethyI-2-oxo-2-piperidin- 
1 -ylethyl)ureido)pyridin-4-yloxy> 1 H-indole- 1 -car- 
boxylic acid ethylamide; 45 

(58) 5-(2-(3-((l S)-l-hydrox>inemyl-2-oxo-2-piperidin-l - 
ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole-1 -carboxy- 
lic acid ethylamide; 

(59) 5-(2-(3-(2-(4-hydroxy-4-methylpiperidin-l-yl)-2- 
oxoethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 50 
boxylic acid ethylamide; 

(60) Nl-ethyl-5-(2-((((l-methyM-piperidyl)methyl) 
animo)carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecar- 
boxamide; 

(61) Nl-ethyl-5-(2-(((2-diethylamino)ethyl)amino)carbo- 55 
nyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(62) Nl -ethyl-5-(2-(((2-(morpholin-4-yl)ethyl)amino) 
carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxam- 
ide; 

(63) Nl-ethyl-5-(2-(((2-(4-hydrox>T)iperidino)ethyl) 60 
ammo)carbonyl)arnino-4-pyridyl)oxy- 1 H- 1 -indolecar- 
boxamide; 

(64) Nl-methyl-5-(2-(((2-(4-hydroxypiperidino)ethyl) 
ammo)carbonyl)amino-4-pyridyl)oxy-lH- 1 -indolecar- 
boxamide; 65 

(65) N 1 -ethyl -5 -(2-((3 -(diethy lamino)propy lamino)car- 
bonyl)amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 
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(66) Nl -e%l-5-(2-(((3-(morpholm^-yl)propyl)arnino) 
carbonyl)arnino-4-pyridyl)oxy-l H-l -indolecarboxam- 
ide; 

(67) Nl-ethyl-5-(2-(((3-(4-methylpiperazin-l-yl)propyl) 
amino)carbonyl)amino-4-pyridyl)oxy-l H- 1 -indolecar- 
boxamide; 

(68) Nl -cyclopropyl-5-(2-(((4-(pyrrolidin-l -yl)piperidin- 
1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -indole- 
carboxamide; 

(69) 5-(2-(3-((lR)-l-hydroxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)- 1 H-indole- 1 -car- 
boxylic acid cyclopropylamide; 

(70) 5-(2-(3-((l S)-l-hydroxymethyl-2-oxo-2-pyrrolidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxylic acid cyclopropylamide; 

(71) 5-(2-(3-(2-oxo-2-(pyrrolidin-l -yl)ethyl)ureido)pyri- 
din-4-yloxy)-l H-indole-1 -carboxylic acid cyclopropy- 
lamide; 

(72) 5-(2-(3-(3-oxo-3-(pyrroIidin-l -yl)propyl)iireido)py- 
ridin-4-yloxy)-l H-indole-1 -carboxylic acid cyclopro- 
pylamide; 

(73) 5-(2-(3-((lR)-l -hydroxymethyl-2-oxo-2-piperidin- 
1 -ylethyl)ureido)pyridin-4-yloxy)-l H-indole-1 -car- 
boxylic acid cyclopropylamide; 

(74) 5-(2-(3-((l S)-l-hydroxymethyl-2-oxo-2-piperidin- 
1 -ylethyl)ureido)pyridin-4-yIoxy)- 1 H-indole-1 -car- 
boxylic acid cyclopropylamide: 

(75) Nl -phenyl -5-(2-(((3-(diemylamino)propyl)amino) 
carbonyl)amino-4-pyridyl)oxy-l H- 1 -indolecarboxam- 
ide; 

(76) Nl-phenyl-5-(2-(((3-(4-methylpiperazin-l-y ^pro- 
pyl )amino)carbonyl)amino-4-pyridyl>)xy- 1 H- 1 -in- 
dolecarboxamide; 

(77) Nl-ethyl-5-(2-(((4-(pyrrolidin-l-yl)piperidin-l-yl) 
carbonyl)amino)pyridin-4-yloxy)- 1 H-l -indolecar- 
boxamide; 

(78) 5-(2-(((4-hydroxy-4-methylpiperidin-l -yl)carbonyl) 
amino)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic acid 
ethylamide; 

(79) Nl -ethyl-5-(2-((4-hydroxypiperidin- 1 -yI)carbonyl) 
amino-4-pyridyl)oxy-l H- 1 -indolecarboxamide; 

(80) N 1 -ethyl-5-(2-(piperidin- 1 -ylcarbonyl)amino-4-py- 
ridyl)oxy- 1 H- 1 -indolecarboxamide; 

(81) Nl -ethy l-5-((2-((pyrrolidin- 1 -ylcarbony l)amino)-4- 
pyridyl)oxy)- 1 H- 1 -indolecarboxamide; 

(82) N4-(4-((l -(ethylamino)carbonyl-l H-5-indolyI)oxy)- 
2-pyridyl)-4-morpholinecarboxamide; 

(83) N 1 -ethy I-5-(2-((l , 1 -dioxothiomorpholin-4-ylcarbo- 
nyl)amino)pyridin-4-yloxy)- 1 H-l -indolecarboxamide; 

(84) Nl -emyl-5-(2-((memoxylamino)carbonyl)amino-4- 
pyridyl)oxy- 1 H-l -indolecarboxamide; 

(85) Nl -cyclopropyl-5-(2-((4-hydrox> r piperidino)carbo- 
nyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(86) Nl -cyclopropyl-5-(2-(((4-hydroxy-4-methylpiperi- 
din-1 -yl)carbonyl)amino)pyridin-4-yloxy)-l H-l -in- 
dolecarbox-amide; 

(87) N4-(4-(l-(cyclopropylamino)carbonyl-l H-5-in- 
dolyl)oxy-2-pyriclyl)-4-morpholinecarboxamide; 

(88) Nl -cyclopropyl-5-(2-((pyrrolidin-l-ylcarbonyl) 
amino)-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(89) Nl -cyclopropyl-5-(2-(piperidin-l -ylcarbonyl) 
am ino-4-pyridyl)oxy- 1 H-l -indolecarboxamide; 

(90) N4-(4-( 1 -(cyclopenty lamino)carbonyl- 1 H-5-indolyl) 
oxy-2-pyridyl)-4-morpholinecarboxamide; 

(9 1 ) 5-(2-(((4-hydroxypiperidin- 1 -yl)carbonyl)amino)py- 
ridin-4-yloxy)-l H-indole-1 -carboxylic acid cyclopen- 
tylamide; 
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(92) Nl -cyclopentyl-5-(2-((4-(pyrrolidin-l -yl)piperidin- 
1 -ylcarbonyl)aimno)pyridin-4-yloxy)-l H- 1 -indolecar- 
boxamide; 

(93) Nl -(3-methylbutyl)-5-(2-(((4-(pyrrolidin-l -yl)pip- 
eridin- 1 -yI)carbonyl)amino)pyridin-4-yloxy> 1 H- 1 -in- 5 
dolecarboxamide; 

(94) Nl -(3-methylbulyl)-5-(2-((4-(hydroxypiperidino) 
carbonyl)amino-4-pyridyl)oxy- 1 H- 1 -indolecarboxam- 
ide; 

(95) N4-(4-(l-((3-methylbutyl)amino)carbonyl-lH-5-in- 10 
dolyl)oxy-2-pyridyl)-4-morpholinecarboxamide; 

(96) Nl -(1 -ethylpropyl)-5-(2-(((4-(pyrrolidin-l -yl)piperi- 
din-1 -yl)carbonyl)amino)pyridin-4-yloxy)-l H-l -in- 
dolecarboxamide; 

(97) Nl-(l-ethylpropyI)-5-(2-((4-hydroxypiperidino)car- 15 
bonyI)amino-4-pyridyl)oxy- 1 H-l -indolecarboxamide; 

(98) N4-(4-(l -((1 -ethylpropyl)amino)carbonyl-l H-5-in- 
dolyl)oxy-2-pyridyI)-4-morpholinecarboxamide; 

(99) N4-(4-(l-((l-pentyl)amino)carbonyl-lH-5-indolyl) 
oxy-2-pyridyl)-4-morpholinecarboxamide; 20 

(1 00) Nl -(1 -pentyI)-5-(2-(((4-hydroxypiperidin-l -yl)car- 
bonyI)amino)pyridin-4-yloxy)- 1 H- 1 -indolecarboxam- 
ide; 

(101) Nl -(1 -pentyl)-5-(2-((4-(pyrrolidin-l -yl)piperidin- 

1 -ylcarbonyl )amino)pyridin-4-yloxy)- 1 H- 1 -indolecar- 25 
boxamide; 

(116) Nl-memyl-5-(2-((memylammo)carbonyI)amino-4- 
pyridyl)oxy-l H-l -indolecarboxamide; 

(117) Nl -memyl-5-(2-((diemylammo)carbonyl)amino-4- 
pyridyl)oxy-l H-l -indolecarboxamide; 30 

(118) Nl-(2-propynyl)-5-(2-((pyrrolidin-l-yl)carbonyI) 
amino-4-pyridyl)oxy-l H- 1 -indolecarboxamide; 

(119) Nl -memyl-5-(2-(azetidm-l-ylc^rbonyl)amino-4- 
pyridyl)oxy-l H-l -indolecarboxamide; 

(1 20) Nl -ethyl- 5 - (2 -(azetidin- 1 -y lcarbonyl )amino -4 -py- 35 
ridy 1 )oxy- 1 H- 1 -indolecarboxamide; 

(121) Nl -cyclopropyl-5-(2-(azetidin- 1 -ylcarbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(1 22) Nl -methyl-5-(2-(((4-(morpholin-4-yl)piperidin-l - 
yl)carbonyI)amino)pyridin-4-yloxy)- 1 H- 1 -indolecar- 40 
boxamide; 

(1 23) Nl -methyl-5-(2-(((4-(azetidin-l -yl)piperidin-l -yl) 
carbonyl)amino)pyridin-4-yloxy)-l H-l -indolecar- 
boxamide; 

(124) Nl-memyl-5-(2-(((4-(diemylamino)piperidin-l-yl) 45 
carbonyl)amino)pyridin-4 -yloxy)- 1 H- 1 -indolecar- 
boxamide; 

(125) N 1 -methyl -5 -(2-(((4-(4-hydroxypiperidin- l-yl)pip- 
eridin-1 -yl)carbonyl)amino)pyridin-4-yloxy)- 1 H- 1 -in- 
dolecarboxamide; and 50 

(126) Nl -propyl -5 -(2-(pyrrolidin- 1 -ylcarbonyl )amino-4- 
pyridyl)oxy-l H - 1 -indolecarboxamide. 

21. A compound according to claim 1, a salt of the 
compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consisting 55 
of 

(1 ) 5-(2-(3-(2-oxo-2-(pyrrolidin- 1 -yl)ethyl)ureido)pyri- 
dm-4-yloxy)-l H-indole- 1-carboxylic acid methyla- 
mide; 

(2) 5-(2-(3 -carbarn oylmethylureido)pyridin-4-yloxy)-lH- 60 
indole- 1-carboxylic acid methylamide; 

(3) 5-(2-(3-((l S)-l -hydroxymethyl-2-oxo-2-pyrrolidin-l - 
ylethyI)ureido)pyridin-4-yloxy)-l H-indole-1 -carboxy- 
lic acid methylamide; 

(4) Nl -methyl-5-(2-((4-(2-hydroxy-2-methylpropionyl) 65 
piperazin- 1 -yl)carbonyl)amino-4-pyridyl)oxy-l H-l - 
indolecarboxamide; 
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(5) 5-(2-(3-(4-oxo-4-(pyrrolidin-l -yI)butyl)ureido)pyri- 
din-4-yloxy)-lH-indole- 1-carboxylic acid methyla- 
mide; 

(6) 5-(2-(3-(3-(cyclopropylcarbamoyl)propyl)ureido)py- 
ridin-4-yloxy)-l H-indole-1 -carboxy lie acid methyla- 
mide; 

(7) 5-(2-(3-(4-(4-hydroxy-4-methylpiperidin-l -yl)-4ox- 
obutyI)ureido)pyridin-4 -yloxy)- 1 H-indole-1 -carboxy- 
lic acid methylamide; 

(8) 5-(2-(3-(3-(methylcarbamoyl)propyl)ureido)pyridin- 
4-yloxy)-l H-indole- 1-carboxylic acid methylamide; 

(9) Nl -methyl -5-(2-(pyrrolidin-l -ylcarbonyl )aniino-4- 
pyridyl)oxy-l H-l -indolecarboxamide; 

(10) Nl-methyl-5-(2-((4-hydroxypiperidino)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(11) Nl -methyl-5-(2-(4-oxopiperidin-l -ylcarbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(12) 5-(2-(((4-hydroxy-4-methylpiperidin-l -yI)carbonyI) 
amino)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic acid 
methylamide; 

(1 3) 5-(2-(((4-(3-methyl carbamoyl propyl )piperidin- 1 -yl) 
carbonyl)amino)pyridin-4-yloxy)-l H-indole-1 -car- 
boxylic acid methylamide: 

(14) 5-(2-(((4-(3-carbamoylpropyl)piperidin-l -ylcarbo- 
nyl )animo)pyridin-4-yloxy)- 1 H-indole- 1 -carboxylic 
acid methylamide: 

(15) Nl -methyl-5-(2-(((4-(pyrrolidin-l -yl)piperidin- 1 -yl) 
carbonyl)amino)pyridin-4-yloxy )- 1 H- 1 -indolecar- 
boxamide; 

(16) Nl -methyl-5-(2-(((4-(piperidin-l -yl)piperidin- 1 -yl) 
rairt)onyl)amino)pyridin-4-yloxy)-l H-l -indolecar- 
boxamide; 

(17) Nl -methyl-5-(2-((3-memylsulfonylpropylaniino) 
carbonyl)amino-4-pyridy l)oxy- 1 H- 1 -indolecarboxam- 
ide; 

(1 8) N4-(4-(l -(methylamino)carbonyl-l H-5-indolyl)oxy- 
2-pyridyl)-4-morpholinecarboxamide; 

(19) Nl-cyclopropyl-5-(2-(((4-(pyiroHdin-l-yl)piperidin- 
1 -yl)carbonyI)amino)pyridin-4 -yloxy)- 1 H- 1 -indole- 
carboxamide; 

(20) 5 -(2-(((4-hydroxy-4 -methylpiperidin- 1 -yl)carbonyl ) 
amino)pyridin-4-yloxy )- 1 H-indole- 1 -carboxylic acid 
ethylamide; 

(2 1 ) Nl -emyl-5-(2-((4-hydroxypiperidin- 1 -yl)carbonyl) 
amino-4-pyridyI)oxy-l H-l -indolecarboxamide; 

(22) Nl -ethyl-5-((2-((pyrrolidin-l -ylcarbonyl )amino) -4- 
pyridyl)oxy)-l H- 1 -indolecarboxamide; 

(23) N4-(4-((l-(ethylamino)carbonyl-l H-5-indolyI)oxy)- 
2 -pyridyl) -4 -morpholinecarbo xami de ; 

(24) Nl -cyclopropyl-5-(2-((pyrrolidin-l -ylcarbonyl) 
amino)-4-pyridyl)oxy- 1 H- 1 -indolecarboxamide; 

(26) Nl -methyl-5-(2-((methylamino)carbonyl)amino-4- 
pyridyl)oxy-lH-l -indolecarboxamide; 

(27) Nl -methyl-5-(2-((diethylamino)carbonyl)amino-4- 
pyridyl)oxy- 1 H-l -indolecarboxamide; 

(28) Nl-(2-propynyl)-5-(2-((pyrrolidin-l-yl)carbonyl) 
amino-4-pyridyl)oxy-l H-l -indolecarboxamide; 

(29) Nl -methyl-5 -(2 -(azetidin- 1 -ylcarbonyl )amino-4-py- 
ridyl)oxy- 1 H- 1 -indolecarboxamide; 

(30) Nl -ethyl-5 -(2 -(azetidin- 1 - ylcarbonyl )amino -4 -py- 
ridyl )oxy-l H- 1 - indolecarboxamide; 

(31) Nl -cyclopropyl-5-(2-(azetidin- 1 -ylcarbonyl )amino- 
4-pyridyl)oxy-l H-l -indolecarboxamide; 

(32) Nl -methyl-5-(2-(((4-(morpholin-4-yl)piperidin-l - 
yl)carbonyl)amino)pyridin-4-yloxy )- 1 H- 1 -indolecar- 
boxamide; 
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(33) Nl-methyl-5-(2-(((4-(azetidin-l-yl^iperidin-l-yl) (4) Nl-methyl-5-(2-(((4-(piperidin-l-yl)piperidin-l-yl) 
carbonyl)amino)pyridin-4-yloxy)-lH-l -indolecar- carbonyl)ammo)pyridin-4-yloxy)-l H-l -indolecar- 
boxamide; boxamide; and 

(34) Nl-methyl-5-(2-(((4-(diethylamino)piperidin-l-yl) (5) N4-(4-(l-(methylamino)carbonyl-lH-5-mdolyl)oxy- 
carbonyl)amino)pyridin-4-yloxy)-l H-l -indolecar- 5 2-pyridyl)-4-morpholinecarboxamide. 

boxamide; 29. A pharmaceutical composition comprising a com- 

(35) Nl-methyl-5-(2-(((4-(4-hydroxypiperidin-l-yl)pip- pound accor djng to claims 1 or 2 and a pharmaceutical 
eridin- 1 -y l)carbony l)amiuo)pyridin-4-yloxy)- 1 H- 1 -in- adjuvant. 

dolecarboxamide; and 30 A according to claim 1, a salt or hydrate 

(36) Nl-propyl-5-(2-(pyrrolidm-l-ylcarbonyl)aimno-4- 10 where in the compound is Nl-methyl-5-(2-(((4-(pyr- 
pyndyl)oxy-lH-l-indolecarboxamide. rolidm-l-yl)piperidm-l-yl)carbonyl)animo)pyridin-4- 

28. A compound according to claim 1 5 a salt of the yloxy) _i H -l-indolecarboxamide. 

compound, or a hydrate of the foregoing, wherem the . . . , 

7- j i *~i * 31. A compound accordmg to claun 1, a salt or hydrate 

compound is a compound selected from a group consisting *\ . to , . - ' , , c n „;„ ✓ . 

f F F 15 thereof wherem the compound is Nl-methyl-5-(2-(((4-(pi- 

° (1) 5<2-(((4*yd^^ 

amino)pyridin-4-yloxy)-lH-indole-l-carboxylic acid yloxy)-lH-l-indolecarboxamide. 

methylamide; ^2. A compound according to claim 1, a salt or hydrate 

(2) Nl-memyl-5-(2-((4-hydroxypiperidino)carbonyl) thereof, wherein the compound is N4-(4-(l-(methylamino) 
aniino-4-pyridyl)oxy.lH-l-indolecarboxamide; " 20 carbonyl-lH-5-indolyl)oxy-2-pyridyl)-4-morpholinecar- 

(3) Nl -methyl-5-(2-(((4-(pyrrolidin-l -yl^iperidin- 1 -yl) boxamide. 
carbonyl)amino)pyridin-4-yloxy)-l H- 1 -indolecar- 

boxamide; * * * * * 



